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PREFACE TO THE FINAL DRAFT

This final draft of the Permit Applicants' Guidance Manual

for Hazardous Waste Land Treatment, Storage, and Disposal

Facilities provides permit applicants with detailed information

on what a RCRA Part B permit application should contain, It
presents recommended methods for collecting and presenting
information that responds to the application information
requirements in 40 CFR Part 270. Guidance is also provided

on facility designs that EPA believes satisfies the permitting
standards in Part 264 for surface impoundments, waste piles,
land treatment units, and landfills. This guidance is identical
to that provided in the (draft) RCRA Technical Guidance
Documents, which have been made available for public comment.
However, this guidance is not intended to mean that other
designs might not also satisfy the standards.

This manual and other EPA guidance and resource documents
do not supersede the regulations promulgated under RCRA and
published in the Code of Federal Regulations. They provide
guidance, interpretations, suggestions, and references to
additional information. Regulations will always take precedence
to these manuals.

This manual is identified as a Final Draft due to the
likely imminent reauthorization of RCRA by Congress. The
manual contains regulations and recommendations related to
regulations in effect in March 1984, Subsequent to

reauthorization, this manual will be revised,
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EXECUTIVE SUMMARY

Don't panic. This is a "user friendly" manual. It is
written for persons who must file applications with EPA for
Federal permits to operate facilities that treat, store, or
dispose of hazardous waste in surface impoundments, waste
piles, land treatment units, and landfills. Authorized
States that administer their own programs may have different
permitting procedures not covered in this manual.

The manual explains the EPA permitting process, the
facility standards, and the application information requirements.,
It describes the level of detail needed in a permit application
to show how the facility design complies with specific standards.
Useful references to other EPA manuals and to the professional
engineering and hydrogeologic literature are provided.

The Introduction describes the overall organization of
the manual. Section 2.0 describes the EPA administrative
procedures. Section 3,0 reviews the permitting standards in
40 CFR Part 264. It shows how an applicant can decide which
standards apply to his own facility, and describes related
EPA technical guidance and resource documents,

Section 4.0 provides general guidance for the preparation
of a RCRA permit application., It includes suggested formats for
applications and information applicable to all facilities

covered in this manual.



Sections 5.0 through 9.0 provide detailed guidance on
permit applications. One section is devoted to each type of
facility and a separate section to ground-water protection.
Guidance is based upon the permitting standards in Part 264,

information from the Preamble in the Federal Register, and the

RCRA Technical Guidance Documents., It includes guidance on
general designs that EPA believes satisfy the permitting standards.
Recommendations on how to address each application information
requirement from 40 CFR Part 270 are then presented, showing
the type of information and level of detail EPA needs. Applicants
should thoroughly review the section applicable to the type of
facility proposed and also review Section 9.0 concerning ground-water
protection prior to beginning preparation of a permit application.
Sections 5.0 through 8.0 contain checklists of all the
information requirements and associated permitting standards
that an applicant for a land treatment, storage, or disposal
facility may need to address, depending on facility type,
exclusions, and variances. These checklists can be used to
review the completeness of the application by both applicants
and EPA reviewers,
EPA encourages applicants to make thorough use of this
manual; it will help minimize the effort and time spent in filing
permit applications., Applicants are also encouraged to direct
questions not answered by this manual to EPA Regional Office

personnel,



SECTION 1.0

INTRODUCTION

The U.S. Environmental Protection Agency (EPA) has issued
regulations to ensure the protection of human health and the
environment through the proper management of hazardous wastes
under Subtitle C of the Resource Conservation and Recovery Act
of 1976 (RCRA)., These regulations require the owners and
operators of facilities that treat, store, or dispose of hazardous
wastes to obtain RCRA permits for their activities. The permit
application must contain sufficient information to assure EPA
that the facility design, operation, closure, and post-closure
care satisfy the permitting standards. This Guidance Manual is
intended to minimize the effort and time expended by persons
applying for RCRA permits.

This manual was written to help preparers and reviewers of
permit applications better understand the application infor-
mation requirements for facilities that treat, store, or dispose
of hazardous waste directly in or on the land. Such facilites
are classified under one of the following categories.

- Surface Impoundment
- Waste Pile
- Land Treatment Unit

- Landfill



Although not mandatory, the use of this Guidance Manual in
preparing a permit application should enable the applicant to
efficiently organize and present information needed by EPA to
evaluate the application in a knowledgeable and expeditious
manner. For a more detailed explanation of EPA objectives and
strategy to promote safe hazardous waste management practices,
the applicant is strongly urged to read the preamble to the 40
CFR Part 264 land disposal regulations published in the Federal
Register, Volume 47, No. 143, page 32274, on July 26, 1982,

The guidance in this manual is applicable to Federal
programs. States are encouraged to develop and administer their
own programs under RCRA section 3006. Approved State programs
may differ in substance, style, and procedure, thereby limiting
the utility of this manual in those States. Applicants should
consult their EPA Regional Administrator or State authority if
they are uncertain about the status of a particular State program.

The remainder of this Manual is organized as follows.

Section 2.0 - Administrative Procedures in the Permitting Process.

This section presents the administrative and
confidentiality procedures used by EPA in the RCRA
permitting process.

Section 3.0 - Permitting Standards and EPA Guidance and Technical

Guidance Manuals,

This section presents the general subject areas

covered under 40 CFR Part 264 and associated Part 270
regulations; methods to determine what standards

apply to a particular facility; RCRA relationship to

1-2



other Federal statutes; and a description of documents
that may be useful to permit applicants.

Section 4.0 - General Guidance for Preparing a RCRA Land Disposal

Permit Application.

This section provides general guidance for the
preparation of a RCRA permit application. It includes
suggested format for applications and information
applicable to all facilities covered in this Manual.

Section 5.0 through 9.0 - Permit Application Guidance.

Individual sections providing detailed guidance on

permit applications related to:

Surface Impoundments

Waste Piles

- Land Treatment Units

Landfills

Ground-Water Protection

The format for elements of Sections 5.0 through 9.0
is as follows:

- Statement of the Federal permitting requirement as it
appears in Part 270, and the corresponding Part 264
standard;

- Guidance to achieve the Part 264 standard drawn from the
preamble to the Part 264 regulations published on July
26, 1982, and from the RCRA Technical Guidance Documents
and other guidance manuals supplementing these regula-

tions; and



Detailed guidance to address the application information
requirement. This includes a step by step explanation
of what data should be presented for each information
requirement, and how these data should be presented.
List of references helpful in resolving technical and
administrative questions

Checklist of general and specific requirements for
permit applications. It is strongly recommended that
applicants use the checklists to insure that all

application requirements are met.



SECTION 2.0

ADMINISTRATIVE PROCEDURES IN THE PERMITTING PROCESS

This section outlines the activities entailed in applying
for and obtaining a RCRA permit for a hazardous waste management
facility. An understanding of these procedures will enable
applicants to expedite the permitting process.,

Most facilities that treat, store, or dispose of hazardous
waste on or in the land must obtain a RCRA permit, Facilities
subject to all the Part 264 and 270 requirements and discussed
in this manual are surface impoundments, waste piles, land treat-
ment units, and landfills. Other types of facilities are governed
by other regulations. These include storage and treatment in
tanks and containers and treatment by incineration. 1If your
situation involves only one of these other facilities, contact the
EPA Regional Office personnel for guidance regarding permits.
Further discussion of facility types and regulations is presented
in Section 3.0.

For the four types of facilities discussed in this manual,
the application for a RCRA permit consists of two parts, Part A
and Part B, Owners and operators of certain facilities (i.e.,
those in existence before November 19, 1980), were required to
submit Part A application by November 19, 1980, upon which they
automatically gained interim status that allows them to continue
to operate the facility until final administrative action is

taken on the Part B permit, 1In order to complete permit processing,



owners or operators of facilities with interim status must submit
a Part B application after notification from EPA. The EPA
Regional Administrators are required to give at least six months
notice to owners and operators of existing, interim status,
facilities as to when the Part B application is due. Until the
final RCRA permit (Part R permit) is granted, compliance with
Part 265 regulations is required under the conditions of interim
status.

Owners and operators of new facilities must submit both
Part A and Part B at least 180 days before the planned initiation
of physical construction. Construction cannot commence until a
permit is issued.
2.1 COORDINATION WITH STATES

An applicant for a RCRA permit should be aware that the EPA
and the States generally share responsibilities for the admin-
istration of the RCRA permit program., Each State's role in the
permitting process varies according to the status of its authori-
zation to administer the Federal hazardous waste permit program.
Applicants should familiarize themselves with the State's per-
mitting process and be aware that EPA permit writers will be
communicating with the State Agency at appropriate stages in the
permit process.
2.2 SUBMITTING RCRA PART A PERMIT APPLICATIONS

A RCRA Part A permit application must be filed for new
facilities along with the Part B permit application. Information

to be included in the Part A application is described in §270.10(d)



and §270.13. Forms used for Part A applications are included
in Appendix A. Instructions for completing the Part A
application are printed on the forms., The remainder of this
manual generally applies only to Part B applications.
2,3 SUBMITTING RCRA PART B PERMIT APPLICATIONS

Applicants should contact their EPA Regional Offices to
obtain the forms and other applicable information prior to com-
pleting the permit applications., These include:

- Part A application forms (see Section 4.0 and Appendix A)

- Copy of Part 264 and Part 270 regulations

- Notice of applicants' right to claim confidentiality

- Notice of right to question EPA Regional staff about
application requirements

- Names and phone numbers of appropriate contacts including
State authorities

- Information on the number of copies of the applications
required and location where application should be filed.,

The EPA Regional Office may request submission of Part R of
the RCRA permit application from an existing interim status
facility, or such a facility may voluntarily submit Part B at any
time, The letter of request will generally include a list of the
items in Part B that pertain to the permit applicant's facility
type and the above information. This letter will include a due
date for the Part B permit application. Owners and operators of
interim status sites will be given at least six months from the
date of the letter to the application due date., It is important

that this due date be met. Failure to do so can lead to



enforcement action by the Agency or to termination of interim
status through permit denial.

The Agency strongly recommends that the applicant contact
the EPA Regional Office in the early stages of preparing the
application to ensure a clear understanding of what information
is required. The Agency will schedule a combined inspection and
permit writer visit to the facility shortly after the Part B
application is requested. Consultants or staff responsible for
application preparation should participate in these joint
meetings and visits, These will be opportunities to discuss
application requirements and improvements necessary for the
facility to be permitted. Depending on the depth and complexity
of the issues, the EPA or the applicant may find it useful to
schedule conferences or periodic meetings. These preliminary
contacts can facilitate the permitting process by identifying
problems early and enabling the applicant to resolve them,

Applicants should pay particular attention to their status
(e.g., detection or compliance monitoring or corrective action)
under the ground-water protection standards at an early stage in
the permitting process. Applicants will be advised, at the time
of the combined inspection and permit writer visit, of the ground
water information required in the permit application. Applications
subsequently received which are lacking the necessary information
will be referred for enforcement. The Introduction to the Ground-
Water Protection section of Section 9.0 describes several important

ground-water considerations.



2.4 CLAIMS OF CONFIDENTIALITY

At the time of submittal, applicants for a RCRA permit may
assert a claim of business confidentiality for proprietary
information included in the application. General EPA regulations
governing claims of confidentiality are found in Title 40 of the
Code of Federal Regulations (40 CFR), Part 2. Specific provi-
sions for claims of confidentiality submitted with permit appli-
cations are found in 40 CFR 270,12,

Under 40 CFR 2.201 (Definitions) "business information"

means "

...any information which pertains to the interest of any
business, which was developed or acquired by that business, and
(except where the context otherwise requires) which is possessed
by EPA in recorded form",

"Reasons of business confidentiality" include "the concept
of trade secrecy and other related legal concepts which give (or
may give) a business the right to preserve the confidentiality
of business information and to limit its use or disclosure by
others in order that the business may obtain or retain business
advantages it derives from its rights in the information",

Applicants should limit their requests for confidential
treatment to such material that, if released, is likely to cause
substantial harm to the competitive position of their respective
companies, Claims of confidentiality should not be asserted for
information that is reasonably obtainable without the applicant's
consent (for example, standard engineering designs). A claim of

confidentiality for the entire permit application is likely

not justifiable and such claims may be rejected.



Claims of confidentiality must be asserted when the permit
application is submitted. If no claim is asserted at that time,
the EPA may make the information available to the public without
further notice to the applicant.

Prior to releasing any information for which a claim of
confidentiality has been made, the Agency will give the applicant
an opportunity to substantiate its claim, and will then determine
whether the information warrants confidential treatment. 1If
considered confidential by the Agency, information will not be
released to the public under the Freedom of Information Act. To
assert a claim, the applicant must attach a cover sheet to the
information, or stamp or type a notice on each page of the infor-
mation, or otherwise identify the confidential portions of the
application. Words such as "trade secret", "confidential business
information", "proprietary", or "company confidential" should be
used., Such words of warning should be placed as hollow-letter
stamps across the center of each applicable page. The notice
should also state whether the applicant desires confidential
treatment only until a certain date or a certain event.

The use of loose-leaf binders for permit applications is
highly recommended. This format facilitates review and revision,
If the loose-leaf format is used, confidential materials should
be kept together in a separate binder(s), the cover of which is
so identified. To aid in review, complete cross-reference nota-
tion should be included in the non-confidential portions of the

applicaton to direct the reviewer to specific pages in the



confidential binders. Likewise in the confidential binder(s),
notation should be made as to the portions of the application to
which each page or group of pages apply.

2.5 EPA'S REVIEW OF PART A AND PART B APPLICATIONS

When the EPA Regional Office receives a RCRA permit appli-
cation, it reviews the application for administrative and technical
completeness (see Figure 2-1). The completeness review takes 60
days for existing facilities and 30 days for new ones. If the
application is incomplete, the EPA will request the missing
information through a "Notice of Deficiency"” (NOD) letter. This
letter details the information needed to complete the application
and specifies the date for submission of these data. The Agency
will issue a warning letter to accompany the NOD requiring
submission of the necessary information within a specified
additional period of time., If the applicant receives a Notice of
Deficiency and responds with additional information, each page of
this response should fully identify the portion of the original
application to which it applies. The checklists in Section 5,0
through 8.0 will be used for the completeness review. When the
EPA has received all the necessary information, it will notify the
applicant in writing that the application is complete.

The use of the loose-leaf format will aid in application
review., Likewise, drawings should be either 8 1/2" x 11" and
included in the binder(s) or standard size engineering drawings
should be submitted. Engineering drawings (30" x 42" or equiv-

alent) are preferred. Drawings should be identified by a unique
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drawing or sheet number; that number should be used in the text
of the application when referring to the drawing.

The EPA then performs a technical review of the application
to determine whether the facility has satisfied the requirements
of the standards promulgated under Title 40 of the Code of Federal
Regulations (40 CFR), Part 264, and should be granted a RCRA
permit, A site inspection may be conducted during this technical
review process to verify the information contained in the appli-
cation. The technical review may generate the need for
clarification from the applicant because the completeness review
cannot identify and assess all detailed technical issues in the
short time allowed.

The Agency may choose to use State officials or a contractor
for technical expertise and assistance in reviewing permit appli-
cations or conducting on-site visits to verify information
pertinent to the issuance or denial of a RCRA permit. EPA
Headquarters has established Permit Assistance Teams composed of
policy and technical specialists to assist personnel in the EPA
Regional Offices. The purpose of these teams is to promote
national policy consistency in the permit review process. The
teams may be used to review permit applications.

2.6 DRAFT RCRA PERMITS AND PERMIT DENIALS

Upon completion of the technical review, the EPA Regional
Administrator tentatively decides whether to issue or deny a RCRA
permit. If the tentative decision is to issue the permit, the

EPA regional staff prepares a draft permit for public review.



The draft RCRA permit specifies all the limitations, requirements,
and conditions the facility must meet. The Regional Office also
prepares a fact sheet or a statement of basis, which explains
in simple language each condition included in the draft permit
and the reasons for each condition.

When writing a RCRA permit, the EPA may specify a schedule
for compliance (§270.33) at the time of permit issuance. A
compliance schedule allows an existing facility to operate
while the permittee upgrades the operations to meet all the
regulatory requirements. 1In its decision regarding a schedule
for compliance, the Agency also considers such factors as
availability of any materials required to upgrade the facility,
construction time, and the time required to contract for such
services.,

A permit may be denied for the following reasons.

- The facility cannot meet the requirements of the standards
set forth in 40 CFR 264,

- Activities at the facility would endanger human health
or the environment,

- An applicant is believed to have not fully disclosed all
relevant facts in the application or during the RCRA
permit issuance process.,

- An applicant has misrepresented relevant facts at any
time,

- The application did not fully meet the requirements of
40 CFR 270 (e.g. did not have the signature(s) of both
the owner and the operator).

If the Regional Administrator tentatively decides to deny a

RCRA permit, a notice of intent to deny a permit is prepared.



This notice is considered a type of draft permit and follows the
same procedures as any draft permit. These procedures include
preparation of a statement of basis or fact sheet containing
reasons supporting the tentative decision to deny the permit,
public notices of the denial, acceptance of comments, a possible
hearing, preparation of a final decision, and possible receipt of
a request for appeal.

2.7 PUBLIC NOTICE, COMMENTS, INFORMAL PUBLIC HEARINGS, PANEL
HEARINGS

All draft RCRA permits are subject to public notice, public
comments, and public hearing. Public notice provides interested
persons a minimum of 45 days to comment on the draft permit. If
written opposition to the Agency's intent to issue a permit and
a request for a hearing are received during the comment period,

a public hearing may be held. Notification of the hearing is
issued at least 30 days prior to the scheduled date, and the public
comment period is extended until the close of the public hearing.
2,8 FINAL PERMITS

After the close of the public comment period (which includes
the public hearing period), the Regional Office either prepares
and issues a final RCRA permit or denies the permit application.
In either case, the applicant and those submitting questions and
those requesting notification will be so notified, including
information regarding appeal procedures. Final RCRA permits
become effective 30 days after the date of the public notice of

decision to issue a final permit unless a later date is specified



in the permit or the conditions of §124.15(b) are met., At the
time the final RCRA permit is issued, the Regional Office also
issues a response to any significant public comments received
and indicates any provisions of the draft permit that have been
changed and the reasons for the changes. The response to comments
becomes part of the administrative record.
2.9 APPEAL TO THE EPA ADMINISTRATOR

Persons who submitted comments on the draft RCRA permit or
participated in any public hearing are allowed 30 days after the
final permit decision to file a notice of appeal and a petition
for review with the EPA Administrator in Washington, D.C., who will
review and then grant or deny the petition within a reasonable
time., If the Administrator decides to conduct a review, the
parties are given the opportunity to file briefs in support of
their positions. Within the 30 day period, the Administrator
may, on his/her own motion, decide to review the decision to
grant or deny a hearing. The Administrator then notifies the
parties and schedules a hearing. On review, the Administrator
has several options regarding the final decision. It may be
summarily affirmed without opinion, modified, set aside, or
remanded for further proceedings. This petition for review
is a prerequisite for judicial review of the Administrator's
final decision. Details of appeals of RCRA permit are found in

§124,19,



SECTION 3.0

PERMITTING STANDARDS AND EPA GUIDANCE AND TECHNICAL MANUALS

This section discusses the facility and permitting standards
related to land-based hazardous waste treatment, storage, and
disposal facilities. It also contains lists and descriptions of
documents developed by EPA to assist in the design and operation
of such facilities and in the preparation of permit applications.

Subsections are as follows:

Section 3.1 provides a general look at Part 264 and 270
regulations,

- Section 3,2 provides assistance in determining if the
wastes involved are hazardous and if the facility con-
templated is land-based and thus included in this manual.

- Section 3.3 defines the types of land-based units assisting
the applicant to identify the specific kind of unit(s)
planned and the related facility and permit requirements.

- Section 3.4 provides titles, descriptions and sources of
EPA documents helpful to permit applicants.

3.1 OVERVIEW OF PART 264 AND 270 REGULATIONS

3.1.1 General Applicability and Format

Subtitle C of the Resource Conservation and Recovery Act
(RCRA) requires the Environmental Protection Agency (EPA) to
establish a Federal hazardous waste management program. This
program must ensure that hazardous wastes are handled safely from

generation until final disposition.



Regulations related to hazardous wastes are initially

published in the Federal Register. Subsequent references in this

manual to the Federal Register will be of the form 47 FR 32353

which is Volume 47 of the Federal Register, page 32353. Publica-

tion date may also be shown. Federal Registers are available at

law libraries, many major libraries, and at EPA Regional Offices.

They may also be purchased from the Superintendent of Documents,

U.S. Government Printing Office, Washington, D.C. (202) 783-3238.
EPA has issued a series of hazardous waste regulations

under Subtitle C of RCRA that are published in 40 Code of Federal

Regulations (CFR) Parts 260 to 271 and 122 to 124. Subsequent

reference in this Manual to specific parts of 40 CFR will be of
the form Part xxx. Reference to particular sections within a part
will be shown as §264.19, which is Section 19 of Part 264. The
applicant should have copies of those parts applicable to his
situation. Copies are available at EPA Regional Offices.

The parts of 40 CFR related to hazardous wastes are:

Part 260 - Hazardous Waste Management System: General

Part 261 - Identification and Listing of Hazardous Wastes

Part 262 - Standards Applicable to Generators of Hazardous
Wastes,

Part 263 - Standards Applicable to Transporters of Hazardous
Wastes,

Part 264 - Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities.

Part 265 - Interim Status Standards for Owners and Operators

of Hazardous Waste Treatment, Storage,and Disposal
Facilities.

3-2



Part 266 - Reserved.

Part 267 - Interim Standards for Owners and Operators of New
Hazardous Waste Land Disposal Facilities.

Part 270 - EPA Administered Permit Programs: the National
Pollutant Discharge Elimination System; the
Hazardous Waste Permit Program; and the Under-
ground Injection Control Program.

Part 271 - State Program Requirements.

Part 124 - Procedures for Decision-making.

Parts 264 and 265 contain standards applicable to owners
and operators of all facilities (unless specifically exempted)
that treat, store, or dispose of hazardous wastes. The Part
264 standards are implemented through permits issued by
authorized States or the EPA in accordance with Part 270 and
Part 124 regulations.

Until comprehensive standards could be established in
Part 264, owners and operators of existing hazardous waste
treatment, storage, and disposal facilities were allowed to
apply for interim status under the requirements of Part 265,
Permittees of such facilities are treated as having been issued
a permit, until an authorized State or the EPA takes final
administrative action on their permit applications using the
permitting standards under Part 264. The Part 264 standards and
the corresponding permitting procedures of Part 270 apply to
both new and existing hazardous waste management facilities of
all types, except as subsequently noted.

The Part 264 standards are made site-specific through the

permit, The permit specifies the designs, operating procedures,



hazardous constituent concentrations, and other factors that allow
the facility to meet the Part 264 standards. With reference to a
Federally-issued permit, the permit also provides a shield for the
permittee. Compliance with the permit requirements is compliance
with the Federal laws associated with hazardous waste management
at the permitted facility. However, EPA may modify a permit if
conditions at the facility change after the permit is issued or as
otherwise noted in §270.41,.

3.1.2 General Facility Standards

Part 264 is organized into several Subparts that deal with
specific subjects or areas., This manual covers those Subparts
that apply to hazardous waste land treatment, storage, and
disposal facilities (i.e., surface impoundments, waste piles,
land treatment units, and landfills),

Subparts A through E, G and H of Part 264 are described as
the General Facility Standards, and are applicable to all
hazardous waste management facilities.

- Subpart A - Presents the purpose, scope, and applicability
(including exemptions) of Part 264.

- Subpart B - Delineates general procedures for facility
operation, identification number, mandatory
notice, waste analyses, location, security,
inspections, and personnel training.

- Subpart C - Outlines the basic measures needed to prevent
any unplanned release of hazardous wastes
from the facility.

- Subpart D - Calls for preparation of a contingency plan
with steps to be taken in an emergency.

- Subpart E - Specifies manifest, recordkeeping, and
reporting requirements.,



- Subpart G - Establishes closure and post-closure
performance standards along with requirements
for drawing up closure and post-closure
care plans,

- Subpart H - Requires measures to ensure financial
responsiblity for the life of the facility,
including the post-closure care period.

The remaining Subparts of Part 264 contain standards for

specific classes of facilities.

The EPA permitting process must include attention to

§270.3 which concern consistency with other Federal laws.
The following statutes are listed.

- Wild and Scenic Rivers Act

- National Historic Preservation Act of 1966

- Endangered Species Act

- Coastal Zone Management Act

- Fish and wildlife Coordination Act

3.1.3 Ground-Water Protection

Ground-water protection has been one of EPA's central
concerns in devising a regulatory strategy for hazardous waste
land storage and disposal. The strategy developed by EPA for
ground-water protection at land treatment, storage, and
disposal facilities has two basic elements described in the
preamble of 47 FR 32284, One element is a liquids management
strategy for the disposal units at the facility that is
intended to minimize leachate generation in the waste
management units and to remove leachate from the waste

management units before it enters the subsurface environment,



This is the first line of defense in the sense that it seeks
to prevent ground-water contamination by controlling the
source of the contamination. Performance standards for
implementing this liquids management strategy are delin-
eated for each type of land treatment, storage, and disposal
unit under Subparts K-N of Part 264, The other element of
the general strategy is a ground-water monitoring and
response program that is designed to remove leachate from

the ground water if it is detected. The monitoring and
response program serves as a backup to the liquids management
strategy. Performance standards for implementing the monitoring
and response program are found in Subpart F of Part 264,

Subpart F establishes a three-stage program to detect,
evaluate, and, if necessary, correct ground-water contamination
caused by a waste management unit. The first stage is a
detection monitoring program requiring the installation of
wells (both up~and downgradient of the unit) to monitor
the ground water for parameters that would indicate whether
leachate is migrating from the unit. Data collected during
a year of monitoring at the upgradient well(s) is used to
determine the background level of constituents. Subsequent
monitoring data at downgradient wells are then compared
statistically to this background data of indicator parameters
to ascertain whether contamination is present. If contamination
is detected, analyses for all of the hazardous waste constituents

on the list in Appendix VIII of Part 261 is required to



identify those present in the ground water and to help
establish concentration limits that then serve as part of
the ground-water protection standard for the facility.

Once hazardous constituents are detected and their
concentration limits set, the second stage, a compliance
monitoring program is initiated. The purpose of this program
is to monitor for the possibility that the concentrations of
hazardous constituents may exceed the established concentration
limits at the downgradient wells. For facilities seeking a
permit in areas where ground water is already contaminated
with hazardous constituents, this compliance monitoring
program (or a corrective action program) would be used initially,
instead of a detection monitoring program, The standard for
satisfactory ground-water protection in these cases is generally
"no increase above background level", Thus, a facility
owner or operator would not be required to clean up contamination
for which he was not responsible, but his facility must not
contribute further to the level of ground-water contamination.

Alternate concentration limits (above background level)
for a given hazardous constituent may be justified under
some circumstances. Applicants desiring to establish
alternative concentration limits for their facilities must
fully justify the requested alternate limit,

Permitted concentrations limits may exceed background
levels for 14 specific hazardous constituents without specific

justification., These constituents and their respective maximum



concentration levels (MCLs) are listed in Table 1 of §264,94.
Permit applications must include a request for these levels if
they are desired in lieu of background levels,

When the ground-water protection standard for a unit is
violated, the third stage, a corrective action program, is ini-
tiated. This program must be designed to either remove waste
constituents from the ground water, or treat (detoxify) them in
place, Corrective action continues until compliance with the
standard for that unit is achieved,

Subpart F of Part 264 applies to new and existing
regulated units. A "regulated unit" is defined in §264.,90(a)
as any waste management unit (surface impoundment, waste
pile, land treatment unit, or landfill) that receives hazardous
waste after January 26, 1983, the effective date of this
regulation. Waste management units that were receiving
hazardous waste prior to this date, but that have not and
will not receive any additional hazardous waste since January
26, 1983, are not required to meet the ground-water standards
established in Subpart F, Some exclusions to Subpart F
are provided for particular unit types with certain design
features. Details of these features and a more complete discus-
sion of ground-water protection are discussed in Section 9.0.

3.1.4 Specific Facility Standards

The primary element in EPA's regulatory strategy is to
minimize migration of hazardous waste constituents from land

management units into the environment. To a great extent, this



can be accomplished by controlling liquids. The principal
technical requirements to control liquids in each type of land
management unit have been established under Subparts K-N of Part
264. As discussed in the preamble, 47 FR 32284, there are two
avenues for controlling liquids. One is to minimize leachate
generation by keeping liquids out of the unit, and the other is

to prevent any liquids present in the unit from escaping into the
surrounding environment. Technical requirements vary depending on
the unit type, but they fall into a few general categories as
noted in the preamble to (47 FR 32284). To avoid the generation
of leachate, the owner or operator of some types of units will be
required to control run-on to the unit, to substantially restrict
the placement of liquid waste or waste containing free liquids, or
to place a cap on the unit at closure. To prevent the migration
of liquids into the environment, the owner or operator may be
required to place underliners below the waste, to install leachate
collection and removal systems, to assure the structural integrity
of any dikes used at the unit, to control run-off from the unit,
to treat hazardous constituents, or to remove free liquids at
closure., Specific technical performance standards for controlling
liquids and the design and operating procedures capable of meeting
these standards for each unit type are discussed in Sections 5.0

through 8.0 of this manual.

Procedures for issuing and modifying hazardous waste permits

are contained in Parts 270 and 124. These procedures apply to



permitting hazardous waste management facilities covered by the
Part 264 technical standards. Part 270 specifies a two-part
hazardous waste permit application, Part A and Part B. Forms for
a Part A permit application are shown in Appendix A. A Part B
permit application is more complex, detailed, and facility-
specific. Development of a standard format for the Part B appli-
cation is difficult. This manual provides an acceptable Part B
outline format for land treatment, storage, and disposal facility
applications. EPA technical resource and guidance manuals are
available that present permit application formats for hazardous
waste management practices other than land treatment, storage, and
disposal.

Part 270 describes the EPA's hazardous waste permitting
program., It is a renumbering of the program described previously
in Part 122. Part 270 was introduced in 48 FR 14228. A cross-
reference from Part 122 section numbers to the Part 270 numbers is
included in Appendix B.

The permitting procedures in Parts 270 and 124 allow for
changes to permits. As discussed in the preamble, 47 FR 32282, the
ground-water protection program contains several types of require-
ments that may need to be specified or modified after the permit
has been issued. 1In these cases, the Part 124 procedures will be
used to modify the permit.

There are exceptions to the Part 270 and Part 264 requirements.
The applicant should be cautious to not include more information

than is needed. For example, existing portions of existing units
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do not require liners. Thus applications need not address these
situations, To aid in this area, a matrix is included in each
subsequent section identifying required and optional inclusions
for permit applications. Separate matrices are provided for
surface impoundments, waste piles, land treatment units, and
landfills.

3.2 DETERMINING WHICH FACILITY STANDARDS APPLY

This section provides tests that the applicant can use to
determine the applicability of this manual to his particular
situation, The first test is the determination of whether or not
the wastes involved are hazardous., If not, the wastes are not
subject to RCRA Subtitle C. Rather, facilities at which these
non-hazardous solid wastes are disposed are subject to applicable
standards under RCRA Subtitle D.

If the wastes are hazardous, the applicant must confirm that
the anticipated method(s) of waste management are land-based.
Definitions are included for this assssment. If the method is
land-based, this manual applies, if not, other publications will
be helpful.

3.2.1 Hazardous Waste Confirmation

The first step in determining which RCRA standards apply to
a particular facility is a confirmation that the facility handles
"hazardous waste" (and is thus subject to the RCRA Subtitle C
standards). The applicant should review the definition of a
hazardous waste provided in §261.3. Generally, a waste is a

hazardous waste if it is listed (or contains a waste that is
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listed) in Part 261, Subpart D or if it exhibits any of the
characteristics of a hazardous waste described in Part 261,
Subpart C. Certain solid wastes identified in §261.4(b), however,
are specifically excluded from regulation as hazardous wastes.,

The flow chart below will assist in determining if a solid

.

waste is hazardous.

Is the solid waste excluded
from regulation under YES -
§261.4(b)?

y"

Is the solid waste listed in

Part 261, Subpart D, or is it NO >

a mixture that contains a
waste listed in Subpart D?

y s

Has the waste or mixture been
excluded from the lists in YES . >

Subpart D or §261.3 in accord-

ance with §§260,20 and 260.22?

Does the waste exhibit any
of the characteristics
specified in Part 261,

NO Subpart C?
YES NO
THE WASTE IS A THE WASTE IS SUBJECT TO
HAZARDOUS WASTE CONTROL UNDER RCRA SuB-

TITLE D (if land disposed)

Moreover, certain hazardous wastes are subject to special
requirements as defined in §261.5, §261.6, and §261.7. These
sections apply to hazardous wastes that are (1) generated by small

quantity generators, (2) used, reused, recycled or reclaimed, or



(3) present only as residues in empty containers, respectively,
The applicant should consult these sections if he believes that
the hazardous waste handled may be subject to these special
requirements,

It is important to point out that leachate from a hazardous
waste management unit is assumed to be a hazardous waste under
§261.3(c)(2) unless the permittee proves otherwise. Precipita-
tion run-off from a hazardous waste management unit is not assumed
to be hazardous; however, if the run-off meets the criteria of a
hazardous waste defined in Part 261, or has mixed with leachate
it must be handled as a hazardous waste.

3.2.2 Determining if the Facility is a Land Treatment,Storage

or Disposal Facility Subject to All the Part 264 and Part
270 Requirements

3.2.2.1 General Applicability of Parts 264 and 270 --

The applicant should confirm that the facility is not excluded
from regulation under Part 264 or Part 270. Part 264 is applicable
to owners and operators of all (existing and new) facilities that
treat, store, or dispose of hazardous waste, except as specifically
exempted in Part 264 or Part 261, The Part 261 exemptions are dis-
cussed above (see Section 3.1). Section 264.1 provides several
exemptions that are applicable to land treatment, storage or
disposal facilities., These include special exemptions for (1)
owners or operators of publically-owned treatment works [§264.1
(e)], (2) persons who treat, store, or dispose of hazardous waste
in an "authorized" State [§264.1(f)], (3) owners or operators

handling hazardous wastes excluded under §261.5 and §261.6



[§264.1 (g)], (4) generators accumulating waste in tanks or
containers on site for 90 days or less in compliance with §264.34
[§264.1(g)]), and (5) farmers disposing of waste pesticides from
their own use in compliance with §262.51 [§264.1(g)]. Any applicant
who believes the facility may qualify for any of the above exemptions,
or any of the other exemptions listed in §264.1, should refer to
the applicable Part 264 section or contact the Regional Office.
3.2.2.2 Facility Type Determination --

After it is confirmed that the handled waste is hazardous
the applicant should determine if the facility is a land treatment,
storage or disposal facility. A land treatment, storage or
disposal facility is a facility containing one or more units in
which hazardous waste is placed in or on the land for the purpose
of treatment, or storage, or disposal, and which is supported by or
constructed primarily of earthen materials. Land-based facilities
may (and probably will) include some synthetic materials such as
liners and leachate collection pipes. These facilities may include
one or more of the following units: surface impoundments, waste
piles, land treatment units, landfills, and underground injection
wells. Although each of these units differ in its objective,
design, and operation, each utilizes the land as an integral part
of unit design and/or operation. For example, the land forms the
basic structural support for landfills, surface impoundments,
waste piles, and underground injection wells. In land treatment
units, the land provides not only the design components, but also

comprises the treatment capability of the system.



Certain land treatment, storage, or disposal facilities are
also exempt from the Part 270 permitting requirements. These
exemptions are defined in §270.1.

Tanks (above or below ground), containers, incinerators,
and hazardous wastewater treatment systems are not considered
to be land treatment, storage or disposal units. Unlike the above
units, these are constructed primarily of non-earthen materials
which provide structural support. In addition, hazardous waste
is not placed in or on the land.
3.2.2.3 Relationship to Interim Status Standards --

Section 264 .3 states that a facility owner or operator who
has fully complied with the requirements for interim status
(i.e., an existing facility covered under the Interim Status
Standards specified in §270.71 and Part 265) must comply with
the regulations specified in Part 265 in lieu of the regulations
in Part 264, until final administrative disposition of his permit
application is made. Therefore interim status facilities will
continue to follow the Part 265 regulations until they are issued
a Part 264 permit.

3.2.3 Terminology Associated with Facilities

Terminology used in this manual is generally consistent with
that used in Parts 264 and 270. Hazardous waste management
facilities include a waste management area(s) and areas not
directly related to waste management such as buffer areas, offices,
and equipment sheds. The following terms are illustrated in

Figure 3-1.
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The "waste management area" is described by the collection
of "regulated units" at the facility. A regulated unit is any
"waste management unit" that has or will receive hazardous wastes
after January 26, 1983 (the effective date of the Part 264 Land
Disposal Permitting Standards). A waste management unit is
generally synonymous with a surface impoundment, waste pile, land
treatment unit, or landfill cell., It is a contiguous area of
land on or in which waste is placed. Landfills may present an
exception to this general rule. A landfill can be designed as a
collection of separately lined trenches with each individual
trench considered to be a separate waste management unit. A
waste management unit can be a regulated unit even though it
contains predominantly non-hazardous waste or hazardous waste
which was disposed prior to January 26, 1983.

The waste management area is made up of one or more waste
management units that have received hazardous wastes after
January 26, 1983 (i.e., regulated units). The waste management
area is the area on which waste will be placed during the active
life of the regulated unit. It includes any horizontal space
taken up by barriers, such as dikes, designed to contain waste.
Where there are more than one regulatd units, the waste management
area is described by an imaginary line circumscribing these
regulated units.

The "point of compliance" is a vertical surface located at
the hydraulically downgradient limit of the waste management area,

extending from the Earth's surface down into the uppermost aquifer,



The point of compliance is, in fact, a set of points (or surface).

It is the location along which the Ground Water Protection Standard
(see §264.92) must be met, and at which detection monitoring

wells are located. The Regional Administrator will specify the
location of the point of compliance in the permit after evaluation

of the description of the waste management area and the nature of the
hydrogeology of the site.

3.3 UNIT TYPES AND APPLICABLE STANDARDS

3.3.1 Types of Units

Once the applicant has determined that the proposed facility
is a hazardous waste land treatment, storage, or disposal facility
that is subject to the Part 264 and 270 standards, he should
determine exactly what type of unit(s) is present at the facility.
This determination is necessary in order to evaluate which specific
Part 264 and 270 requirements apply, and to clearly identify the
units to be included in the permit application.

The first step is the determination of whether the unit will
be used for treatment, storage, or disposal. Treatment and storage
units are considered to be temporary. After such units have served
the purpose for which they were constructed, any remaining hazardous
waste, liner or other contaminated material must either be decontam-
inated or removed and disposed at a permitted hazardous waste
disposal site. If a permittee cannot decontaminate or remove
hazardous wastes from a treatment or storage unit, the unit must
be managed as a disposal unit and evantually closed as such in

accordance with the applicable regulations.



EPA can issue or deny a Part B permit to one or more units
at an existing facility without affecting the interim status of
any remaining units for which a final permit has not been issued
or denied. EPA will normally permit all the hazardous waste
units at a facility simultaneously, but there may be circumstances
under which this would be impossible or undesirable. Section
270.41(a)(5) provides that any permit issued to a facility for
less than all of the units at the facility may be modified to
include conditions applicablé to units that are permitted later.

The five common land treatment, storage or disposal unit
types identified above include surface impoundments, waste piles,
land treatment units, underground injection wells, and landfills,
Surface impoundments may be further divided into three types:
treatment, storage, and disposal. The characteristics of each
of these common unit types as well as certain variants are discussed
below.
3.3.1.1 Surface Impoundment

A surface impoundment is defined in §260.10 as "a facility or
part of a facility which is a natural topographic depression, man-
made excavation, or diked area formed primarily of earthen materials
(although it may be lined with man-made materials), which is
designed to hold an accumulation of liquid wastes or wastes
containing free liquid, and which is not an injection well,
Examples of surface impoundments are holding, storage, settling,
and aeration pits, ponds, and lagoons." The Agency interprets

this definition to mean that a surface impoundment will normally



have a fluid surface, and will contain non-containerized bulk
liquids.,

Some basic requirements for surface impoundments are: a
liner system; a design that prevents overtopping; and dikes that
are designed, constructed, and maintained to prevent massive
failure,

A disposal surface impoundment is an impoundment in which
hazardous wastes or residues will remain after closure, while a
storage impoundment is one in which hazardous wastes and residues
are held for a temporary period and removed at closure. A treatment
surface impoundment is one in which activity has taken place to
modify the waste physically or chemically to render it less
toxic, less mobile, or otherwise less hazardous (for purposes of
regulation), It may be classified as either a storage (temporary)
or a disposal (permanent) unit. According to the Part 264 standards,
permittees of surface impoundments must, at closure, either
remove or decontaminate all waste residues and soils (i.e.,, for
storage impoundments), or solidify all remaining wastes and
apply a final cover (i.e., for disposal impoundments).
3.3.1.3 Land Treatment Unit --

A land treatment unit is defined §260.10 as "a facility or
part of a facility at which hazardous waste is applied onto or
incorporated into the soil surface". As provided in Subpart M,

Part 264, a waste must not be land treated unless the hazardous
constituents in the waste can be degraded, transformed or immobilized

in a treatment zone located above the ground-water table.



Therefore, treatment of hazardous constituents within the treatment
zone must be the primary focus of a land treatment unit. Units
designed primarily for the purpose of dewatering without treatment
are not considered land treatment units; such units should be
considered surface impoundments and evaluated as such.

In addition, land treatment units are dissimilar to other
land disposal units in that they are not designed and operated to
minimize liquid release to ground water (e.g., through the use of
liners). On the contrary, they are open systems that allow
liquids to move out of the unit. Control of the moisture content
within the treatment zone is essential to maintain adequate
treatment. Units for which the design and operation do not allow
for this may be more appropriately evaluated as surface impoundments.
3.3.1.3 Waste Piles --

A waste pile is defined in §260.10 as "any non-containerized
accumulation of solid, nonflowing hazardous waste that is used
for treatment or storage." Waste piles may not be used to
intentionally dispose of wastes. If the permittee of a pile
wishes to dispose of wastes, he must apply for a landfill permit
and manage the pile as a landfill., Waste piles are generally
small, and many are in buildings or maintained outside on concrete
or other pads. They are frequently used to accumulate waste
before shipment, treatment, or disposal, and are typically composed
of a single, dry material. The basic requirements (in the Part
264 regulations) for waste piles are: (1) a liner to prevent

migration of wastes out of the pile during the pile's active



life (with an exemption for existing portions); (2) leachate
collection and removal; (3) control of run-on and run-off; and
(4) removal of wastes at closure.

3.3.1.4 Underground Injection Unit --

Underground injection is defined in §260.10 as “"the subsurface
emplacement of fluids through a bored, drilled, or driven well,
or through a dug well, where the depth of the dug well is greater
than the largest surface dimension." 1Injection well means a
well into which fluids are injected. Septic tanks or cesspools
used to dispose of hazardous waste have been specifically included
in the definition of injection well (See §144.1),

Underground injection wells are regulated under both
RCRA and the Safe Drinking Water Act (through the Underground
Injection Control (UIC) Program). EPA intends to continue
the RCRA Part 267 requirements and the Part 265 interim
status standards for injection wells only until each State
implements its own UIC program or one is implemented for it by
EPA under the Safe Drinking Water Act, Underground injection
wells are not regulated under Part 264. Thus, they will not
be addressed in this manual,
3.3.1.5 Landfill --

A landfill is defined in §260.10 as "a disposal facility or
part of a facility where hazardous waste is placed in or on land
and which is not a land treatment unit, surface impoundment, or
an injection well"., Landfills can be readily differentiated

from land treatment units, waste piles and injection wells using



the descriptions provided above. However, differentiating between
landfills and surface impoundments may be difficult in certain
cases. Although surface impoundments are designed intentionally
to hold liquid wastes, landfills may also accept bulk liquids
under certain conditions. Section 264.314 currently states that
bulk or non-containerized liquid waste or waste containing
free liquids must not be placed in a landfill unless: (1) the
landfill has a liner and leachate collection and removal system
that meet the requirements of §264.301(a), or (2) before disposal,
the liquid waste is solidified. Therefore, distinguishing between
a landfill and surface impoundment based on types of waste may
be difficult in certain cases,

However, a determination can be made based on design
distinctions. First, new (or new portions of) landfills must
have leachate collection and removal systems. This requirement:
does not apply to surface impoundments, or to existing portions
of a landfill. Second, the liner requirements differ somewhat
for certain types of new (or new portions of) surface impoundments
and landfills. (The liner requirements do not apply to existing
portions of surface impoundments and landfills). Disposal units
(all landfills and designated surface impoundments) where wastes
remain at closure must have impermeable (no migration of waste
constituents into or through the liner material) liners. Given
the state of current liner technology, synthetic liners are the
only common type that qualify as impermeable in the evaluation

of permit applications. Storage surface impoundments where



wastes (including contaminated liners) are removed at closure

may use liner materials that allow waste constituents to migrate
into, but not through, the liner itself. Clays or compacted

soils will often meet this requirement. New (and new portions

of) landfills must comply with the leachate collection and removal
standard which requires that the system be designed to achieve a
maximum one-foot head of fluid above the liner. Such units

would not have a fluid surface,

Differentiating between an existing portion of a landfill
and an existing portion of a surface impoundment mdy, in rare
circumstances, be difficult because such portions are exempt
from both the liner and leachate collection and removal system
requirements, If uncertain, the applicant should consult the EPA
Regional Office in making this classification decision.
3.3.1.6 Seepage Facilities -~

The new Part 264 standards do not incorporate the "seepage
facilities" concept for which standards were proposed (but never
promulgated) on February 5, 1981 (46 FR 11216). Seepage facilities
are lagoons that are designed intentionally to leak. Depending
upon design, they may also be considered as underground injection
units or land treatment units. EPA has concluded that land
disposal facilities should be designed not to leak at all during
their active lives, except in rare cases (see §264.221(b)).
Therefore, impoundments must be lined in accordance with these
standards, and new and existing land treatment units must prevent

release of hazardous constituents by treating them within the



treatment zone. Thus, new and existing seepage facilities
(other than existing portions of surface impoundments that
may comply with the Subpart F ground-water protection
requirements and other applicable requirements) cannot be
permitted under these regulations.

3.3.1.7 Undefined Unit Types --

It is possible that some hazardous waste land treatment,
storage or disposal practice is currently used, or may be
developed in the future, that does not fit the description
of any of the above units, EPA is considering promulgating
regulations in a separate Subpart to address waste management
units that are covered generally, but do not fit precisely
into any of the existing categories. Such regulations will
probably include general environmental performance standards
similar to those contained in §267.10.
3.3.1.8 Monofills

Monofills are generally considered to be landfills,
surface impoundments, or waste piles used to treat, store or
dispose of one or more of a small group of inorganic wastes.
The Agency has not developed a formal definition of monofills,
Additional action regarding monofills depends on the content
of RCRA reauthorization legislation. Any regulations associated
with monofills should not be anticipated until four years

subsequent to RCRA reauthorization,
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3.3.2 Standards Applicable to Specific Unit Types

3.3.2.1 Important Definitions: "Existing" and "New"

Hazardous Waste Management Facilities, "Existing

Portion", "Regulated Unit" --

There are several definitions that will be important in
determining which standards are applicable to a specific unit,
These include "existing" and "new" hazardous waste management
facilities, "existing portion" of an existing unit, and "regulated
unit". The applicant should evaluate whether the facility contains
existing or new units, whether the units within the facility are
"regulated units", and if the existing units contain "existing

portions".

An existing hazardous waste management facility means a

facility which was in operation or for which construction commenced
on or before November 19, 1980. A facility commenced construction
on or before November 19, 1980, if: (1) the owner or operator
obtained the Federal, State, and local approvals or permits necessary
to begin physical construction by that date; and (2) a continuous
on-site, physical construction program was begun by that date,

or the owner or operator entered into contractual obligations,
which cannot be cancelled or modified without substantial loss,

for physical construction of the facility to be completed within a
reasonable time. Any facilities that do not meet these criteria
for existing facilities are considered new facilities. (Existing
facilities must comply with the Interim Status Standards (Part

265) while they await issuance of the Part 264 Permit,) Although

the Part 264 standards apply to both new and existing facilities,



some of the information requirements provided in Part 270
differentiate between new and existing facilities.

An existing facility may contain existing and new units. A
unit is an identifiable area in which only one type of land-based
hazardous waste management takes place (e.g., an individual surface

impoundment or a trench at a landfill). An existing unit is one

which is covered by the Interim Status requirements (see §265.1
and RCRA §3005(e).

The applicant should determine if any of the existing waste
management units within the facility contain "existing portions".
An existing portion is any land surface area of an existing waste
management unit, included in the original Part A application, on
which wastes have been placed prior to issuance of a Part B permit.
For example, this may be one cell or trench or portion of a cell
or trench of a landfill or a section of a pile. Figure 3-2 illustrates
the concept of existing portions, It is important to note that
the critical date is the date of permit issuance, not the effective
date of the Part 264 regulations (January 26, 1983). 1In order to
avoid retrofitting, existing portions of landfills, surface
impoundments, and waste piles are exempt from the requirements to
install liners and leachate collection systems. New units (units
not included in the original Part A application) of existing facilties
are not entitled to the exemption; they would not experience the
retrofitting problems pertaining to existing portions.

The term "regulated unit” is used in defining the portion of

the facility that is subject to the ground-water monitoring and
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response requirements provided in Subpart F. A regulated unit is
any waste management unit of the types described in Section

3.2.3.1 above that received hazardous waste after January 26,

1983, the effective date of the Part 264 regulations (see §264.90).
The Preamble to the Part 264 land disposal regulations provides
additional rationale for requiring ground-water monitoring at
regulated units (See 47 FR 32274).

Because of its definition, the term "regulated unit" not only
defines what facility portions will be subject to Subpart F, but
it also indirectly delineates those portions of the facility that
will be actively operating under a Part 264 permit, Facility
portions that do not receive wastes after January 26, 1983 (i.e.,
are not regulated units), must be closed or in the process of
closing. Otherwise, EPA assumes that the unit will receive
hazardous waste at some future time, thereby establishing the unit
as a regulated unit.
3.3.2.2 Standards Applicable to All Units =--

The Part 264 and 270 regulations contain requirements in
certain Subparts that are generally applicable to all land
treatment, storage, or disposal units (except those defined in
§264.1 described above). These Part 264 requirements include
the following:

- Subpart B - General Facility Standards;
- Subpart C - Preparedness and Prevention;

- Subpart D - Contingency Plan and Emergency Procedures;



- Subpart E - Manifest System, Recordkeeping and
Reporting (certain sections are not applicable to
owners and operators of on-site facilities that do not
receive any hazardous waste from off-site sources),

-~ Subpart G - Closure and Post-Closure (the post-
closure requirements do not apply to storage or
treatment facilities).

- Subpart H - Financial Requirements (§264.144,

§264.145 and §264.146 apply only to disposal
facilities).

The Part 270 information requirements that correspond to the
above general standards are provided in §270.14 - "General
Information Requirements”,

The ground-water monitoring and response requirements, defined
in Subpart F of Part 264, also apply to all land treatment, storage,
or disposal units - with several notable exceptions. First, as with
the above requirements, any of the general exclusions in §264.1
exempt certain facilities from Subpart F as well.

Ssecond, double-lined surface impoundments, waste piles, and
landfills (described in €264.222, §264.252, and §264.302, respec-
tively) are excluded as are waste piles complying with §264.250(c)
and §264.253. The reason that most of these provisions provide a
basis for an exclusion from Subpart F is that they involve some
ongoing method for detecting whether the unit's liner has failed.
The exclusion for a waste pile designed to satisfy §264.250(c)

is based on the premise that the specified conditions reduce the
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possibility of leachate generation to such a degree that ground-
water contamination is not likely to occur.

Third, the permittee of a land treatment unit may suspend
compliance with Subpart F requirements if he can demonstrate
to the Regional Administrator under §264.280(d) that the hazardous
constituents in the waste have been effectively treated. This
exclusion relieves the permittee from Subpart F responsibilities
only during the post-closure care period.

Fourth, the permittee of a regulated unit may be excluded
from Subpart F if the Regional Administrator finds that there is
no potential for migration of liquids from the regulated unit to
the uppermost aquifer during the active life of the unit (including
the closure period) and the post~closure care period specified
under §264.117. This exclusion is designed for units located in
hydrogeologic settings that prevent leachate migration to the
uppermost aquifer for very long periods. The flowcharts described
in Section 3.3.2.3 below will assist the applicant in defining the
applicability of Subpart F to his particular unit.

The Part 270 information requirements corresponding to the
Subpart F, Part 264 ground-water standards are provided in
§270.14(c) - Additional Information Requirements.
3.3.2.3 Specific Unit Standards -~

In addition to the above described general requirements
applicable (generally) to all unit types, Part 264 and 270 contain
specific requirements applicable to specific land treatment,

storage, or disposal unit types. These requirements are written
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in Part 264 Subpart K (Surface Impoundments), Subpart L (Waste
Piles), Subpart M (Land Treatment Units), and Subpart N (Land-
fills). The corresponding Part 270 information requirements are
defined in §270.15-270.21 - Specific Information Requirements,

To assist the applicant in integrating all facility and unit
information (e.g., regarding existing portions, etc.) and deter-
mining the requirements that apply to his specific unit, flow-
charts are presented for each unit type (Figures 3-3 through 3-7).
These charts will assist in making the decisions essential in
arriving at a clear understanding of the specific requirements
that apply in a particular situation. (Note: 1In addition to
the specific requirements defined in the figures, all permittees
must comply with the general Subpart provisions delineated in
Section 3.2.4.2 above.)

3.4 RCRA TECHNICAL GUIDANCE DOCUMENTS, TECHNICAL RESOURCE
DOCUMENTS, AND OTHER GUIDANCE MANUALS

To assist permit applicants and permit writers, EPA has
prepared several publications related to land-based hazardous
waste management units. The following publications contain
guidance regarding the design of specific aspects of units,
provide general guidance regarding operations, and discuss diverse
topics such as test methods and financial assurance,

3.4.1 RCRA Technical Guidance Documents

3.4.101 LiSt -
Four Technical Guidance Documents (TGDs) are being made avail-

able that are directly related to the Part 264 regulations for land
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Can be exempt from
Subpart F; is exempt
from §264.301(a)

for existing portions,
all remaining

Subpart N applies

Can be exempt from
Subpart F; al}
Subpart N applies

Fiqurec 3-6.

YES ' NO

Subpart F applies;

can be exempt from Does the Tandfill
§264.301 (a); all have an "existing
remaining Subpart portion"?

N applies

YES i NO
Subpart applies; is Subpart applies;
exempt from §264.301(a) all Subpart N
for all existing por- applies
tions; all remaining
Subpart N applies

Stbmart F and N requirement for landfills .



treatment, storage, and disposal facilities. The purpose of these
documents is to provide details of design and operating procedures
that contribute to the satisfactory performance of a facility. The
current editions contain a few unit design examples. More models
will be included as EPA acquires additional information.

Applicants are urged to obtain and review the TGDs applicable
to their situations. The documents contain guidance, not
regulations or requirements. However, the Agency feels that
units designed in accordance with the specifications contained in
the TGDs will meet associated Part 264 requirements. Thus designs
consistent with the TGDs will likely be granted a draft Part B
permit,

The RCRA Technical Guidance Document titles are:

(1) "Surface Impoundments-Liner Systems, Final Cover, and

Freeboard Control"

(2) "Waste Pile Design-Liner Systems"

(3) "Land Treatment Units"

(4) "Landfill Design-Liner Systems and Final Cover"

Drafts of volumes issued in July 1982, are available in the
EPA Headquarter's and Regional Offices' libraries, and the Head-
quarter's Subtitle C docket room. Final editions will be issued
for purchase from the Government Printing Office.

3.4.1.2 Synopsis =--

board Control discusses design specifications for the principal

components of surface impoundments (i.e., liner systems, monitoring
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methods, overtopping controls, and closure caps). Appendices
are included in the July 1982 edition that provide laboratory
and field testing protocols for obtaining necessary data
elements. These Appendices (Methods 9090 and 9100) will be
printed separately in SW-846, Test Methods for Evaluation

of Solid Waste.,

Waste Pile Design - Liner Systems describes liner designs

that provide an essentially impermeable base with sufficient
strength to allow periodic removal of all wastes in order to
physically inspect the liner. Details on suitable liner
materials, liner thickness, and leachate processing are
discussed. Appendices with useful test procedures are
included.

Land Treatment Units identifies specific designs and

various operating procedures to: maximize waste treatment;
control water run-on/run-off and wind dispersal; monitor for
waste constituent escape; close facility; and maintain the
site after closure. Methods to demonstrate waste treatability
in soil are provided along with appendices containing testing
protocols.

Landfill Design - Liner Systems and Final Cover presents

various liner specifications, leachate processing methods,
and final cover designs that would give satisfactory performance
in a given environmental setting. Appendices containing

relevant testing procedures are included.
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3.4.2 Technical Resource Documents (TRDs)

3.4.2,1 List --

Eight Technical Resource Documents providing design, operation,
and evaluation information related to hazardous waste disposal
facilities have been published to assist the regulated community
and the permitting authorities, These documents describe current
technologies and methods for evaluating the performance of a
disposal facility design; they are not directly related to the
regulations., As new information is developed, the Agency intends
to update each of these documents so that they reflect the latest
state~of-the-art information. TRDs are available for reading at
EPA Headquarters (Library or Subtitle C Docket Room), 401 M Street,
S.W., Washington, D.C., during the hours of 9 A,M, - 4:30 P.M.,
Monday through Friday. Copies may be purchased according to the
following list from the Superintendent of Documents, U.S. Government

Printing Office, Washington, D.C. 20402, (202) 783-3238,

GPO GPO
Stock No. Price

1. Evaluating Cover Systems for Solid 055-000-00228-2 $4.75
and Hazardous Waste (SW-867).

2. Hydrologic Simulation on Solid Waste 055~-000-00225-8 $6 .00
Disposal Sites (SW-868).

3. Landfill and Surface Impoundments 055-~000-00233-9 $5.00
Performance Evaluation (SW-869).

4, Lining of Waste Impoundment and 055-000-00231-2 $11.00
Disposal Facilities (SwW-870).

5. Management of Hazardous Waste 055~000-00224-0 $11.00

Leachate (Sw-871).
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GPO GPO

(con't) Stock No. Price

6. Guide to the Disposal of Chemically 055-000-00226-6 $6 .00
Stabilized and Solidified Waste
(Sw-872) .

7. Closure of Hazardous Waste Surface 055-000-00227-4 $5.50
Impoundments (SW-873).

8. Hazardous Waste Land Treatment 055-000-00232-1 $11.00

3.4.2.2 Synopsis --

Evaluating Cover Systems for Solid and Hazardous Waste

(SW-867) presents a procedure for evaluating final cover engineering
plans proposed for solid and hazardous waste land disposal facilities.
Aspects of cover design are addressed in sufficient detail

to allow an evaluation of the entire cover system.

Hydrologic Simulation on Solid Waste Disposal Sites (SW-868)

describes the use of a computer-based model for simulating the
percolation of water through cover material at a solid waste
disposal site. This model is a tool for evaluating present

cover materials, and the design of new landfill covers. Previous
computer experience by the program user is not necessary.

Landfill and Surface Impoundment Performance Evaluation

(SW-869) provides techniques for determining the adequacy of
design features such as liners, drain layers, slope, and position
of drains in controlling liquid waste escape from surface
impoundments and landfills into the environment.

Lining of Waste Impoundment and Disposal Facilities (Sw-870)

discusses performance evaluation, selection, installation, and

maintenance of specific liner and cover materials for certain
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containment situations based upon the latest technology. It
includes a description of several industrial waste streams, and
indicates several testing procedures for evaluating the waste/liner
interaction,

Management of Hazardous Waste Leachate (SW-871) presents

options for controlling, treating, and disposing of hazardous
waste leachates generated by surface impoundments and landfills.
Discussion includes factors that influence leachate generation,
data on leachate characteristics, alternative technologies for
processing leachates, and data on treatment costs and byproducts.
A systematic approach is provided for selecting an appropriate
leachate management method.

Guide to the Disposal of Chemically Stabilized and Solidified

Waste (SW-872) describes current treatment technology, and design
of long-term storage and disposal systems using stabilization/
solidification of wastes. It includes data on the properties of
treated wastes, and a listing of major technology suppliers with
a summary of each process. Sufficient information is provided to
determine relative cost/effectivness of stabilization/solidifica-
tion for a particular waste and disposal system,

Closure of Hazardous Waste Surface Impoundments (SW-873)

discusses the important details to consider in evaluating closure
and post-closure plans for hazardous waste surface impoundments.
Methodologies are presented for site specific assessments,

Hazardous Waste Land Treatment (SW-874) describes current

technology and provides methods for evaluating the design and
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performance of hazardous waste land treatment facilities, All
aspects of land treatment are discussed from initial site selection
through final closure.

3.4.2.3 Future Technical Resource Documents

Evaluation of Closure and Post-Closure Care Plans for

Hazardous Waste Landfills presents an overview of the current

state-of~-the-art technologies for closing landfill facilities.

Soil Properties, Classification, and Hydraulic Conductivity

Testing is a compilation of available laboratory and field

testing methods for the measurement of hydraulic conductivity of
soils along with background information on relevant soil properties
and classification systems., However, Method 9100 published in

Test Methods for Evaluating Solid Waste (SW-846) presents the
official EPA test methods for hydraulic conductivity
determinations,

Solid Waste Leaching Procedure Manual provides laboratory

batch procedures for extracting a leachate sample from solid
waste that is similar to the composition of leachate from the
waste under field conditions,.

Methods for the Prediction of Leachate Plume Migration and

Mixing includes a variety of programs for micro-computers and
hand-held calculators. The programs can be used to predict
leachate plume migration and ground-water recharge. The TRD will

also include related case histories and field studies.
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Hydrologic Evaluation of Landfill Performance (HELP) Model

is an update of an earlier TRD, Hydrologic Simulation on Solid

Waste Disposal Sites.

3.4.3 Other Guidance Manuals

3.4.3.1 Title and Availability =--

Several other publications are available that cover specific
topics related to land disposal. The following list contains the
title, source, and price of these publications. Publications
with source shown as NTIS can be ordered from the National
Technical Information Service in Springfield, VA at (703) 487-4650.
Publications from the Government Printing Office (GPO) may be
ordered by calling (202) 783-3238. The RCRA Docket is located in
the EPA Headquarters, Washington, D.C. and may be contacted by

calling (202) 382-4672.

Title Source Price
1. Test Methods for Evaluating GPO $55.00
Solid wWastes (SW-846) [055-002~81001-2) (Subscription
for 2 years)
2. A Method for Determining the NTIS
Compatibility of Hazardous [PB80-221005] $15.00
Wastes (EPA-600/2-80-076)
3. Financial Assurance for NTIS $21.00
Closure and Post-Closure Care: [PB82-237595]

Requirements for Owners and

Operators of Hazardous Waste
Treatment, Storage, and Disposal
Facilities—-A Guidance Manual (SW-955)

4, Liability Coverage: Requirements NTIS $11.50
for Owners or Operators of Haz- [PB82-144675]
ardous Waste Treatment, Storage,
and Disposal Facilities - A
Guidance Manual (SW-961)



(con't) Title Source

5.

10.

11.

12.

13.

14,

15,

16.

17.

18.

Handbook for Remedial Action NTIS
at Waste Disposal Sites [PB82-239054]
(EPA-625/6-82-006)

Permit Writers' Guidance Manual for
Subpart F (being drafted) N/A

Permit Writer's Guidance Manual for N/A
General Facility Standards (being drafted)

Ground-Water Monitoring Guidance for NTIS
Owners and Operators of Interim [PB83-209445]
Status Facilities (SW-963)

RCRA Personnel Training Guidance RCRA
Manual September 1980 Docket
Regional Guidance Manual for Selected RCRA
Interim Status Requirements- Docket

September 22, 1980

Draft Guidance for Subpart G of the RCRA

Interim Status Standards October 6, Docket
1981

Draft Guidance for Subpart H of the RCRA

Interim Status Standards August 29, Docket
1980

Guidance Manual for the Closure of RCRA

Hazardous Waste Surface Impoundments Docket
May 1980

Guidance Manual for Evaluating Permit RCRA

Applications for the Operation of Docket
Hazardous Waste Incinerator Units

Guidance Document for Subpart F; Air RCRA

Emission Monitoring; Land Disposal Docket

Toxic Air Emissions Evaluation Guideline,

RCRA Inspection Manual RCRA
Docket

Characterization of Hazardous Waste

Sites—--A Methods Manual, Volume II N/A

Land Disposal of Hazardous Waste, NTIS

Proceedings of the Ninth Annual [PB84-118-777]

Research Symposium (EPA-600/9-83-018),
Sept. 1983.

Price

$37.00

N/A

N/A

$17.50

$15.00

$30.00

$29.00

$19.00

$15.00

$15.00

$24.00

$28.20

N/A

$35.50



(con't) Title Source Price

19. Soil Properties, Classification, RCRA Hotline Free, while
and Hydraulic Conductivity (800)424-9346 supply lasts
Testing, Draft Technical Resource
Document, SW-925, 1984,

20. Solid wWaste Leaching Procedure, RCRA Hotline Free, while
Draft Technical Resource Document, (800)424-9346 supply lasts
Sw-924, 1984,

21. Procedures for Modeling Flow RCRA Hotline Free, while
Through Clay Liners, Draft (800)424-9346 supply lasts
Document, EPA/530-SW-84-001,

April 1, 1984,
3.4.3.2 Synopsis -~

Test Methods for Evaluating Solid Wastes (SW-846) provides

standardized laboratory procedures for determining whether a

waste is hazardous as defined in Section 3001 of the Resource
Conservation and Recovery Act (PL94-580), and for obtaining data

to satisfy the requirement of 40 CFR Part 261, Identification and
Listing of Hazardous Waste. These methods will generate data of
acceptable quality to support waste evaluation and listing/delisting
petitions. 1Included are protocols for collecting representative
waste samples, determining pH, flash point, leachability,
reactivity, corrosivity, ignitability, mobility of toxic
constituents, and general composition of the waste. These
procedures are current state-of-the-art techniques and will be
periodically updated and expanded as new information is developed.
The late 1983 supplement will include Methods 9100 (Methods for
Determining Saturated Hydraulic Conductivity, Leachate Conductivity,
and Intrinsic Permeability) and Method 9090 (Compatibility Test

for Wastes and Membranes Liners). Draft versions of these methods



were presented as Appendices to the July 1982 edition of the
RCRA Technical Guidance Documents,

A Method for Determining the Compatibility of Hazardous

Wastes (EPA-600/2-80-076) presents a procedure for determining
the compatibility of combinations of two wastes or waste streams.
The manual includes a chart of 41 reactivity groups. Wastes to
be combined are first subjected to the analysis procedure for
identification and classification into a reactive group. The
chart may be used to indicate the compatibility of the classified
wastes on mixing, but does not ensure compatability. Distribution
of this manual by NTIS is on hold.

Copies of the previously distributed manual may be used.
However, the manual does not contain assessments of compatibility
for all waste types. 1In actual practice it is suggested that,
if the manual does not address a waste type or indicates that two
waste types are compatible, only small quantities of the wastes
be mixed initially to assess compatibility of the specific wastes
being managed. This caution is particularly applicable to wastes
listed in the Hazardous Waste Compatibility Chart in Section 5
of the publication. This chart (matrix) appears to indicate that
many pairs of reactivity groups are compatible. This is shown by
a blank space in the matrix. 1If the applicant contemplates the
mixing of any such pairs, test mixing of small quantities is
recommended prior to co-disposal of large quantities.,

The American Society for Testing and Materials (ASTM) is

considering the adoption of an updated version of the document as
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an ASTM Standard. It is expected that ASTM will adopt a Standard
for waste compatibility which will be available from the ASTM
Customer Service Office, 1916 Race Street, Philadelphia, PA

19103, (215) 299-5400. Reference should be made to Committee D-34
when inquiring about the status of this ASTM Standard.

Financial Assurance for Closure and Post-Closure Care:

Requirements for Owners and Operators of Hazardous Waste Treatment,

Storage, and Disposal Facilities - A Guidance Manual (SW-955)

describes the responsibilities of the regulated community in
fulfilling the financial assurance requirements of the regula-
tions. Tasks that must be performed by the Regional Office, and
possible contingencies that may arise are discussed. A checklist
of required information and sample application forms are provided.
NTIS No. PB82-237595,

Liability Coverage: Requirements for Owners or Operators of

Hazardous Waste Treatment, Storage, and Disposal Facilities - A

Guidance Manual (SW-961) describes the responsibilities of the

regulated community in providing liability coverage for facil-
ities, and discusses the role of the Regional Office. Included
are a checklist of required information and sample application
forms. NTIS No. PB83-144675

Handbook for Remedial Action at Waste Disposal Sites (EPA-

625/6-82-006) describes available remedial action technologies
and how they may be applied for the clean-up of hazardous waste
disposal sites. A general approach to selecting an appropriate
clean-up technique for a specific site is provided. NTIS No.

PB82-239054.



Permit Writer's Guidance Manual for Subpart F (being drafted)

provides a comprehensive examination of items covering ground-
water protection requirements for permit writers to examine when
reviewing Part B applications,.

Permit Writer's Guidance Manual for General Facility

Standards (being drafted) will discuss the information needed
from all applicants from hazardous waste management facility
permits (i.e., Part 264 Subparts B, C, D, E.)

Ground-Water Monitoring Guidance for Owners and Operators

of Interim Status Facilties (SW-963) provides guidance for

compliance with the Interim Status requirements for ground-water
quality monitoring in Subpart F of 40 CFR 265, NTIS No.
PB83-209445.,

Characterization of Hazardous Waste Sites -- A Methods

Manual, Volume II, Available Sampling Methods (being drafted) will

describe 30 methods of sampling solids, liquids, and gases. The
methods are applicable to sampling during routine waste site
visits and hazardous spill investigations.

3.4.4 Other Reference Material

3.4.4.1 OSW Publication Inventory, July 1982 --

This inventory is a listing of solid waste information
materials and reprints available from the Office of Solid Waste.
Single copies may be obtained by calling the RCRA Hotline, 800-
424-9346, or by writing to the U.S.EPA, Office of Solid Waste
(WH-562), Program Support Branch, 401 M Street, S.W., Washington,

D.C. 20460.



3.4.4.2 Future Resource Manuals --

Work is in progress on technical resource manuals in the
following subject areas:

- numerical simulation techniques for design of soil liners

for storage impoundments and waste piles

- further information on clay liner design

- characteristics of hazardous waste streams

- corrective actions

The availability of these manuals will be announced in

the Federal Register, and in future editions of this Manual.




SECTION 4.0
GENERAL GUIDANCE FOR PREPARING A RCRA LAND

TREATMENT, STORAGE, OR DISPOSAL PERMIT APPLICATION

Section 4.1 describes a recommended permit application
format. Section 4.2 discusses technical assistance needs of
permit applicants. In addition to this manual, other guidance
documents are (or soon will be) available to assist permit
applicants in addressing these topics. Rather than repeating
this information, the user is referred to the appropriate
publications for these details.

Sections 5.0 through 9.0 provide a thorough discussion of
the specific requirements for particular types of land treatment,
storage, and disposal units and the ground-water monitoring and

response standards.

4.1 SUGGESTED PERMIT APPLICATION FORMAT
4.1.1 Purpose

Section 4.0 is designed to facilitate preparation of RCRA
land treatment, storage, and disposal permit applications.
Guidance is provided for the requirements for a Part A permit
application under §270.13 and for a Part B permit application
under §270.14 through §270.21, and the corresponding technical
standards in Part 264. Recommended formats for the permit
applications are presented below. Following these general

formats should help the applicant prepare the permit application
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in a timely manner. When submitting an application, the
applicant should be sure that the document's binding (e.g., a

three-ring binder) allows for revisions during the subsequent

review by EPA.

4.1.2 Part A Permit Application Format

Part A of the permit application is to be presented on EPA
Forms 3510-1 (Form 1) and 3510-3 (Form 3). Copies of these
forms and related instructions are shown in Appendix A. The
applicant may copy these forms or obtain them from the Regional
Office.

4,1.3 Part B Permit Application Format

There are no EPA forms for a Part B permit application
because the detailed information required is site specific and
may be presented in several different manners. The actual
application format is left to the discretion of the applicant.
However the EPA will use the checklists presented in Sections
5.0 through 8.0 to determine the completeness of the application.
A simplified version of these lists is shown below. EPA's
Analysis of the application and ability to efficiently communi-
cate with the applicant will be aided if the applicant provides
the information in the order shown.

A. General Information Requirements
- Part A permit application if not previously
submitted or if information has changed

since submitted.

- General description of the facility.



The process code(s) (from the Part A
permit application) that identify the type(s)
of unit(s) for which permits are requested.

Chemical and physical analysis of hazardous
wastes to be handled.
Waste analysis plan.

Security description for the active portion of the
facility.

General inspection schedule and description of
procedures (including specific requirements for
particular unit types).

Preparedness and prevention documentation or
justification of waiver request.

Contingency plan documentation (including specific
requirements for particular unit types).

Preventive procedures, structures, and equipment
documentation for control of unloading hazards,
waste run-off, water supply contamination, effects
of equipment failure and power outages, and

undue personnel exposure to wastes.

Prevention of accidental ignition or reaction
documentation (including specific requirements
for particular unit types).

Traffic documentation,

Facility location documentation,

Personnel training program documentation.

Closure plan documentation (including specific
requirements for particular unit types).

Post=-closure care plan (when applicable)
(including specific requirements for particular
unit types).

Documentation of deed notice (applicable to
existing facilities only),

Closure cost estimate and documentation of
financial assurance mechanism,



Post-closure cost estimate and documentation of
financial assurance mechanism.

Documentation of insurance.

Documentation of coverage by a state financial
mechanism (if applicable).

Topographic map showing contours with 0.5-2.0 m
(2-6 ft) intervals, map scale and date, 100-year
flood plain area, surface waters including
intermittent streams, surrounding land uses,

wind rose, north orientation, legal boundaries

of facility, access control, injection and
withdrawal wells, buildings and other structures,
utility areas, barriers for drainage or flood
control, and location of operating units including
equipment cleaning area. Each hazardous waste
management unit should be shown on the map with

a unique identifier (number, etc.) and the associated
process code from the Part A application.

Specific Information Requirements

See sections 5.0 through 9.0 for specific

information requirements for each type of facility.
Also refer to Subparts K, L, M, and N of Part 264.

Additional Information Requirements

Summary of ground-water monitoring data obtained
during the interim status period.

Identification of aquifers beneath the facility.

Delineation of waste management area and "point
of compliance" for ground-water monitoring on
topographic map.

Description of any existing plume of contamination
in ground water,

Detailed ground-water monitoring program
description. (This section can be combined
with # 6, 7, or 8, as appropriate.)

Detection monitoring program description, if
applicable,

Compliance monitoring program description, if
applicable,



- Corrective action program description, if
applicable.

- Justification for any proposed waiver to the
Part 264 Subpart F Ground-Water Protection
Standards

4.1.4 Format Suggestions

It is suggested that the permit application be prepared and
presented in two distinct portions - a basic or general applica-
tion and a series of specific attachments., The basic application
should include the requirements of the General Facility Standards
such as general identification information, purpose of the
application and general remarks. It should address (but not
necessarily contain) all specific, technical information necessary
to obtain a permit.

For example, for a proposed liner system the basic applica-
tion might include a statement that a single, synthetic liner
will be used at the proposed unit and that the liner system
design including, specifications, plans, installation procedures,
etc. are attached as Attachment __ . Thus the basic application
could be reviewed during the Administrative Completeness Check
to assess the completeness of the application. Later, both
parts of the application would be reviewed for technical aspects.

Specific technical portions of the permit application should
be presented in the form of self-contained attachments. Each
attachment should contain the information, data, maps, calcula-
tions, logs, etc. to fulfill the permit application requirements

for a specific feature of the proposed facility; e.g. liner system



design or detection monitoring plan. The basic application
should refer to the attachments such that the permit writer can
easily relate the general discussions to the attachments.

The concept of attachments to a permit application is
included in Sections 5.0 through 9.0. An attachment is suggested
for each major technical aspect of a permit application (e.g.
run-off control system, cover design, management plan for
incompatible wastes, etc.). Suggested attachments are in the
sections of the text entitled "Guidance to Address the Application
Information Requirement". A list of all suggested attachments
is included in Appendix C.

The attachments will greatly facilitate the review of permit
applications and the subsequent writing of the permit. Reviewers
and permit writers will, in turn, assess these attachments and
incorporate them into the permit. Thus the permit may contain
the attachments prepared by the applicant, either as originally
written or as modified by EPA. The attachments essentially
describe how a requirement will be fulfilled. The applicant
proposes and justifies why his approach fulfills the requirements
in either the attachment or in the general application as
appropriate. The EPA assesses the material and permits construc-
tion and operation as described in the permit. The use of
attachments facilitates the review and the revision of permit
applications and permits themselves. If several attachments are
acceptable as proposed by the applicant, they may be incorporated

into the permit unchanged. If some require additional information



EPA or returned to the applicant instead of returning the entire
permit application.

Attachments should be clearly identified. An identification
such as Attachment A and a title should be used consistently, in
both the basic permit application and on the attachments.
Attachments should have page numbers, figure numbers, etc., that
relate to the attachment identifier (e.g., Figure A-1 or Table
C-3). Enough applicant and facility information should be
provided on the first page of each attachment to uniquely identify
the application of which it is a part.

Again, the loose-leaf binding(s) format is encouraged for
both attachments and any confidential business information.

Checklist matricies are included for each unit type at the
end of Sections 5.0 through 8.0 respectively. They identify the
permit application and associated facility standard requirements
as related to the unit types. Applicants are encouraged to use
these checklists to insure that a complete application is sub-
mitted. Space is provided for the applicant to indicate the
location of each required item in the application (e.g. page 13,
Appendix C, etc.). This information should be typed or printed
in the space provided.

It is suggested that applicants include in the application
a copy of the checklist(s) for each type of unit proposed. The
checklists(s) should be an early part of the basic portion of
the application. It will be used by EPA to assess completeness

and will facilitate technical review.
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4.1.5 Term of Permit

Applicants should be aware that RCRA permits are issued for a
fixed term that cannot exceed 10 years (see §270.50). 1If the
permittee wishes to continue the operation of the facility
beyond the expiration of the permit, he must apply for a second
(third, etc.) permit before the expiration of the current permit
(see §270.51). This means that applicants may wish to design
facilities in discrete, 10 year (maximum) parcels. This concept
is described in Figure 4-1,

4,2 TECHNICAL ASSISTANCE

Most applicants will require technical assistance in the
preparation of a permit application. Assistance will likely be
needed from specialists including: engineers, geologists, hydro-
geologists, and soil scientists (particularly for land treatment
units). These specialists may be part of the applicant's staff
or outside consultants. The Agency feels that applicants will
get the best service (designs, plans, etc.) and thus the most
complete application if they use only fully qualified technical
expertise. Especially important is experience in hazardous
waste management closely related to the proposed facility.

4.2.1 Engineers

Section 264.115 requires certification by a registered,
professional engineer that a facility has been closed in
accordance with an approved closure plan. Part 264 and other
regulations and documents related to land-based hazardous waste

management refer to the involvement of engineers or qualified
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engineers in facility design and the preparation of permit
applications.

Engineers are registered by all 50 states. Registration is
based on combinations of education, experience, and examinations.
It licenses engineers to practice their profession and includes
legal and ethical restrictions regarding the technical extent to
which services may be offered. Registered engineers may not
practice beyond their areas of expertise. Additionally, regis-
tered engineers are required by law to place public health,
safety, and welfare preeminent to other aspects of their assign-
ments.

The prudent applicant should get the best help possible in
the preparation of a permit application. EPA recommends that
engineers experienced in hazardous waste management be involved
with preparation of permit applications. Additionally, it
strongly recommends that registered, professional engineers
(registered in the State in which the facility is located)
be utilized in the development of necessary designs, specifica-
tions, certifications, etc. The combination of applicable
experience and registration on the part of engineers involved
should result in an application (and resultant facility) that
meets the technical requirements of the regulations. This manual
refers to qualified or to registered engineers in several sections
Proper qualifications are most important; however, professional
registration is also considered an important credential. 1If

the regulations require a registered engineer, even the best



qualified, non-registered engineer will not meet the requirements.

4,2.2 Geologists, Hydrogeologists, and Soil Scientists

Experience related to land-based hazardous waste management
is again the most important credential for these technical
specialists. Some states register geologists (and thus hydro-
geologists) in a manner similar to engineers. If your state
registers geologists, it is recommended that experienced, regis-
tered geologists be involved with the permit application.

In lieu of registration, several national organizations
certify geologists, hydrogeologists, and soil scientists. Certi-
fication generally indicates that an individual has the basic
educational requirement and (usually) experience to be considered

a member of that profession.
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SECTION 5.0

SURFACE IMPOUNDMENT PERMIT APPLICATION GUIDANCE

Two important distinctions are introduced here to alert the
user of this manual to the alternatives available for permitting
surface impoundments. The regulations distinguish between storage
and disposal surface impoundments based on the manner in which
the impoundment is closed. Permittees are offered two alternatives
for closing their impoundments. The first is to remove or
decontaminate all wastes, waste residues and contaminated soils
and liners at closure. 1If this alternative is selected the
impoundment is considered a storage impoundment. The second is
to leave wastes, residues, or contaminated soils and liners
in place, eliminate free liquids, stabilize the wastes, place a
cap (final cover) on top of the waste, and conduct post-closure
monitoring and maintenance. An impoundment closed in this manner
is considered a disposal impoundment.

The regulations further provide that, in the case of a storage
impoundment, the liner may be constructed of materials that may
allow wastes to migrate into the liner (but not into the adjacent
subsurface scil or ground water or surface water) during the
active life of the unit, provided that the liner is removed at
closure., Thus, in appropriate situations, clay or admixed
impervious materials may be acceptable liner materials. However,
in the case of a disposal impoundment, the liner must be constructed
of materials that prevent wastes from passing into the liner,

Synthetic liners, although not specifically required, are viewed



by EPA as the only commonly used materials that would meet
this standard. These important distinctions are introduced
here to alert the user of this manual to the alternatives
available for permitting surface impoundment. Further technical
guidance is provided in in the appropriate parts of this section.

The regulations promulgated in Part 264 apply to both exist-
ing and new surface impoundments. Part 264, Subpart K contains
the design and operating standards. This section of the manual
is subdivided into ten subsections:

5.1 Waste Description

5.2 Design and Operating Requirements

5.3 Monitoring and Inspection

5.4 Dike Certification by a Qualified Engineer

5.5 Removal of Impoundment from Service

5.6 Closure and Post-Closure Care

5.7 Special Requirements for Ignitable or Reactive Wastes

5.8 Special Requirements for Incompatible Wastes

5.9 References

5.10 Checklist

A list of suggested attachments to permit applications for
surface impoundments is shown in Appendix C.
5.1 WASTE DESCRIPTION

5.1.1 The Federal Requirement

Section 270.17(a) requires that the Part B application

include:

A list of the hazardous wastes placed or to be
placed in each surface impoundment;



The above Part 270 requirement does not apply to any one
specific Part 264 standard for impoundments. The required
information is necessary to comply with all the surface
impoundment requirements,

5.1.2 Guidance to Achieve the Part 264 Standard

The general facility standards [specifically, Section
264.13(a)] require the applicant to complete waste analyses as
necessary to treat, store, or dispose of wastes in accordance

with all of the Part 264 standards. The Permit Applicant's

Guidance Manual for General Facility Standards (1), provides

guidance on waste analysis and waste analysis plans.

5.1.3 Guidance to Address the Application Information Requirement

The applicant should submit a list of all hazardous wastes
that will be disposed of in the surface impoundment., A suggested
attachment to the permit application is List of Hazardous Wastes.,.
The following information on each waste should be reported:

~ Common name of the waste

- EPA hazardous waste ID number

- Location(s) where the waste is or will be placed (e.g.,
surface impoundment number)

- Volume of waste received per month, including actual
or estimated averages, maximums and minimums

- Form of the waste when disposed (e.g., liquid, sludge,
etc.)

- Approximate moisture or solids content and other
significant features

~ Special handling requirements.
The applicant should submit data on the form or physical

classification of the waste. The following is a brief description



of the physical classes of waste. Aqueous-inorganic (AI) and
agueous-organic (AO) are classes of waste in which water is the
solvent (predominant liquid), and the solutes are mostly inorganic
and organic, respectively. Organic (0) is the class of waste
in which the predominant liquids are organic, and the solutes
are mostly other organic chemicals dissolved in the organic
solvent. Solids, sludges, and slurries (S) are wastes high in
solids such as tailings, settled matter, or filter cakes.

The sampling and analytical methods applicable to identifying
the characteristics of hazardous waste placed in surface
impoundments are described in Part 261 of the regulations and

in EPA Publication Number SW-846, "Test Method for the Evaluation

of Solid waste, Physical/Chemical Properties" (2).

The applicant is advised that additional waste analysis
information must be included in Part A of the application and
in the general facility description. Part A must include a
specification of the hazardous wastes to be treated, stored
or disposed of at the facility, an estimate of the quantity of
such wastes to be treated, stored or disposed of annually, and
a general description of the processes to be used for such
wastes. Reference 1 includes guidance on the general information
requirements (i.,e., §270.14) on waste analyses,

5.2 DESIGN AND OPERATING REQUIREMENTS

This section provides guidance on the permit application

information requirements related to the design and operating

requirements in §264.221. This section addresses the Part 270



and Part 264 standards in the order in which they appear. Topics
addressed include the following:

5.2.1 Liner System Design

5.2,2 Liner Exemption Variance

5.2.3 Prevention of Overtopping

5.2.4 Structural Integrity of Dikes

5.2.5 Ground-Water Protection Exemption

5.2.1 Liner System Design

5.2.1.1 The Federal Requirements --

Section 270.17(b) requires that the Part B application

include:

Detailed plans and an engineering report
describing how the surface impoundment is or
will be designed, constructed, operated, and
maintained to meet the requirements of §264.,221.
This submission must address the following

items as specified in §264,221:

(A) The liner system (except for an existing portion of a
surface impoundments)....

Section 264.221(a)(1)-(3) states:

A surface impoundment (except for an existing portion
of a surface impoundment) must have a liner that is
designed, constructed, and installed to prevent any
migration of wastes out of the impoundment to the
adjacent subsurface soil or ground water at any time
during the active life (including the closure period)
of the impoundment. The liner may be constructed of
materials that may allow wastes to migrate into the
liner (but not into the adjacent subsurface soil or
ground water or surface water) during the active life
of the facility, provided that the impoundment is
closed in accordance with §264.228(a)(1). For
impoundments that will be closed in accordance with
§264.228(a)(2), the liner must be constructed of materials
that can prevent wastes from migrating into the liner
during the active life of the facility.

The liner must be:



(1) Constructed of materials that have appropriate chemical
properties and sufficient strength and thickness to
prevent failure due to pressure gradients (including
static head and external hydrogeologic forces), physical
contact with the waste or leachate to which they are

exposed, climatic conditions, the stress of installation,
and the stress of daily operation;

(2) Placed upon a foundation or base capable of providing
support to the liner and resistance to pressure gradients
above and below the liner to prevent failure of the
liner due to settlement, compression, or uplift.

(3) Installed to cover all surrounding earth likely to be
in contact with the waste or leachate.

5.2.1.2 Guidance to Achieve the Part 264 Standard --

Section 264.221(a) contains these key points:

- It does not require the installation (retrofitting)
of a liner for existing portions of existing
surface impoundments;

- It distinguishes between the performance required
of liners at disposal impoundments versus storage
impoundments; and -

- It establishes general performance standards for liners,
(i.e., a disposal impoundment must have a liner that
prevents wastes from passing into the liner during the
life of the facility, while a storage impoundment
can use a liner that allows seepage into the liner
but not out of the liner during the life of the facility).
An "existing portion" means that land surface area of an

existing waste management unit, included in the original Part A
permit application, on which wastes have been placed prior to
issuance of a Part B permit, Existing portions are exempt

from the requirements to install liners. However, they

remain subject to the remainder of the design and operating

requirements in §264.221, as well as the ground-water

protection requirements,



The regulations allow two distinct types of surface
impoundments. These are: impoundments used for storage and
treatment, and impoundments used for disposal. 1In both cases
the liner system is required to function through scheduled
closure and to consist of at least one liner. The key distinction
between the design of storage versus disposal impoundments
lies in the type of liner(s) used. EPA recommends that:

- Liner systems for storage or treatment impoundments
where the waste will be removed at closure should
consist of a single soil (clay) or synthetic liner,
as a minimum; and

-~ Liner systems for disposal impoundments where the
waste will remain at closure should consist of a
single synthetic liner, as a minimum.

For storage and treatment impoundments, the waste must be
removed at closure; liquids can enter the liner but can not
migrate through it. For disposal impoundments, the waste
will be left in place at closure; liquids must be prevented
from passing into the liner.

EPA interprets the general performance standard for
disposal impoundments to mean that only synthetic liners
comply with §264.221(a). Synthetics are essentially 100
percent effective, when undamaged, in rejecting leachate
reaching the liner surface. The Agency realizes that very
small amounts of liquid may enter the structure of synthetic
membranes causing them to swell, but the amount is considered
negligible., The Agency believes that clay liners are valuable

as a backup to synthetic liners and recommends their use as

an extra measure of protection in all cases. Where final



cover will not be applied for more than 30 years, however, the
Agency does not discourage a secondary clay liner as a backup,
should the synthetic primary liner deteriorate.

There are several different types of synthetic liners; each
compatible with certain types of wastes, but incompatible with
other types. No one liner material can be used with all wastes.
The following generic types of liners are available:

- High-density polyethylne

- Hypalon (chlorosulfonated polyethylene)

- Polyvinyl chloride

- Chlorinated polyethylene
Some soil materials, typically those classified as clays, can be
placed and compacted to produce a liner system of very low
permeability for use in storage impoundments. Movement of liquids
through well constructed clay liners is very slow, as long as the
soil fabric of the liner is not adversely affected by the waste
materials or is not otherwise damaged. As a result the release
of liquid-containing hazardous constituents to the ground water
and surrounding soils is effectively minimized.

In addition to the general liner performance standards,
§264.221(a)(1)-(3) includes several subsidiary performance
standards intended to assure that liners will meet their per-
formance goals. These subsidiary standards consist of general,

common-sense engineering goals addressing:



- Chemical characteristics of liners;

- Liner strength and thickness

- Liner foundations

- Liner lateral extent

Detailed guidance on how to comply with these standards is

provided in RCRA Guidance Document Surface Impoundment Liner

Systems and Final Cover, and Freeboard Control, Reference 3 and

Lining of Waste Impoundments and Disposal Facilities, EPA

publication SwW-870, Reference 4.

5.2.1.3 Guidance to Address the Application Information
Requirement --

Liner selection and design is one of the most difficult
aspects of surface impoundment design. The liner serves as a
primary barrier to leachate migration., It must be chemically
compatible with this leachate, and strong enough to resist
tearing during installation and operation. The nature of the
liner foundation is an integral part of liner design. To address
the application information requirements for liner design, the

applicant is advised to submit information on the following three

areas:

- Liner Specifications

- Foundation Analysis

- Liner Integrity Analysis

A suggested attachment to the permit application is Liner
System Design. The attachment should contain detailed specifica-
tions, raw data, calculations, drawings, assumptions, and so

forth, supporting the proposed design. A discussion of the



rationale supporting the overall design should be included in the
basic portion of the application. The discussion should present
the reasons why and how the design meets the specific requirements.

5.2.1.3.1 Liner Specifications -- The applicant should

identify the materials of construction, specifications of strength
and thickness, and chemical properties of the proposed liner. The
applicant should also submit design plans that show the method of
liner placement in the surface impoundment unit(s); this should
demonstrate that the liner will cover all areas of the unit that
will be exposed to wastes and leachate,

The applicant is responsible for all aspects of the applica-
tion including material and installation specifications. Material
specifications can be taken from the specifications provided by
the manufacturer, as long as the applicant proposes these as the
minimum acceptable specifications., The Liner Integrity Analysis
section describes the nature of engineering reports to justify
the selected liner strength, thickness, and chemical compatibility.
Appendix VIII of Reference 4 can be used to obtain minimum values
of properties of a synthetic liner that are necessary to specify
a quality liner material., The liner design plans should be in
standard construction drawing format. The plans should show the
extent of areal coverage for each unit. The plan should also
present cross-sectional views., Details of seaming methods,
anchoring, techniques to avoid physical stress concentrations,
and other special features should be provided in the plans and

in narrative form. Guide specifications for the construction of



synthetic liners are included in Appendix D. These specifications
are not endorsed by the Agency, but do contain elements considered
important to the construction of a quality liner,

5.2.1.3.2 Foundation Analysis -- The soils beneath a liner

support the liner, waste, and cover., If these soils settle,
shear, or uplift, the liner may be damaged. Hydrostatic and

gas pressure can also impact on liner performance. The potential
for these situations to occur at a given location can be reliably
assessed by a qualified, registered geotechnical engineer., 1In
many cases, standard engineering practices can be implemented to
alleviate potential liner deflection due to unnecessary stress
concentrations,

The foundation analysis should be reported in the Liner
System Design attachment. The analysis should assess the
potential for liner deflection due to settlement, compressive,
shear forces, or uplift of the foundation soils, and due to
hydraulic and gas pressures on the underside of the liner,

The following items should be considered in this report:

~ Geologic Data. A description should be provided of
regional and site geology, including:

-- geologic setting

-- soil types and characteristics (including boring logs)
--~ bedrock types and depths (including boring logs)

-- subsidence history

-- sinkhole potential

[Note that much of this information is also recommended in
Section 9.0.]



- Geotechnical Data. A subsurface investigation
should be conducted and a description provided of
the engineering characteristics of the foundation
soils. Data on soil index properties, shear strength,
hydraulic conductivity, and compressibility should
be provided.

- Hydrogeologic Data. A description should be provided
of the characteristics of the saturated zone of the
site, including its relationship to surface water.
Section 9.0 can be used for further guidance on this
topic.

- Seismic Setting. A description should be provided
on the potential for ground shaking and surface
rupture at the site, While the facility may not be
in a jurisdiction in which the seismic location
standard [§264.18 (a)] is applicable, it is advisable
to design a facility to withstand a design earthquake.
Information on the frequency and magnitude of earthquake
activity may have been established and local standards
adopted for design of structures. Generally, earth
structures can be easily designed to withstand the
vertical and horizontal accelerations experienced
during such design earthquakes.

The report should summarize the foundation investigation
and analysis. It should include all data collected during the
investigation, all calculations performed in the analysis, and
a description of the methods used in the investigation and
analysis, Total and differential settlements that can occur
during the active and closure period of the unit should be
estimated, including immediate settlement, primary and secondary
consolidation, creep, and liquefaction. Also, the bearing
capacity and stability of the foundation should be evaluated.

The subsurface investigation should thoroughly characterize
the in situ properties of the subsurface materials. The sub-

surface exploration should consist of test borings and test pits,

and may also include geophysical surveys.



Test borings should be performed to adequate depths and
at a sufficient number of locations to define the subsurface
conditions. The method of drilling should be based on a
preliminary subsurface investigation, Test pits should be
excavated to identify near-surface conditions. Geophysical
surveys may be performed to more accurately identify bedrock
depths and fractured zones. Other types of geotechnical tests
(i.e., cone penetrometer, standard penetration) may be performed
as required for the specific conditions at the site. Many
standard techniques for geotechnical investigations are available
in the following publications:

American Society for Testing and Materials
(ASTM). Sampling of Soil and Rock. Special
Technical Publication 483, June 1970.
Hvorslev, M, Juul. Subsurface Exploration
and Sampling of Soils for Civil Engineering
Purposes, Army Corps of Engineers, Waterways
Experiment Station, 1965.
The subsurface investigation program can be combined with the
investigations undertaken in response to the ground-water
monitoring and aquifer identification requirements in Part 264,
Subpart F,

Laboratory testing of subsurface materials should be con-
ducted to determine index properties and engineering parameters.
Index property testing should include:

- Grain size distribution curves

- Atterberg limits

- Consolidation tests for cohesive materials



- Shear strength

~ Moisture content and dry density

Shear strength of soils may be determined using direct
shear or triaxial testing with triaxial tests preferred.
The methods for saturated hydraulic conductivity determination
described in Reference 5 (Method 9100) should be used; in
most cases, hydraulic conductivity (often referred to as
permeability) should be determined using field methods,
rather than laboratory techniques. The compressibility
characteristics should be determined by performing a sufficient
number of consolidation tests.

5.2.1.3.3 Liner Integrity Analysis -- The integrity of

a liner is a function of several factors. Incompatible
chemicals can dissolve the liner. Excessive stress during
either installation or operation can cause tears or failed
seams. Climate can also adversely affect liners exposed to the
elements., It is critical that a liner be carefully selected

to be compatible with the wastes that it must contain. The
liner must also have adequate strength to resist tearing during
installation, It may be protected from puncturing during
installation and operation by underlying and overlying bedding
layers. Seaming techniques are extremely important as well.
Finally, the liner should have sufficient strength to resist
failure from any anticipated or likely settlement or movement

of the foundation,



The applicant should submit a detailed report presenting

site-specific test data demonstrating integrity against:

Liner contact with waste (i.e., waste-liner compatibility)
Internal and external pressure gradients

Climatic conditions

Installation stresses

Daily operational stresses

Waste/Liner Compatibility

testing.

The applicant should submit results of compatibility

These results should demonstrate the acceptability

of the selected synthetic liner. The following information

should be provided on the tests used to make the compatibility

demonstrations:

The name of test method that was used,

The procedure and details of the test method (e.g.,
number of test specimens, length of the test, and
the nature of leachate used).

Chemical and physical characteristics of the wastel(s)
tested, including the EPA hazardous waste number,
physical class (e.g., aqueous-inorganic, aqueous-
organic; organic, solid, sludge, etc.), and waste
sources (including description of production and
waste treatment processes from which the waste stream
is generated).

The raw test results.
An explanation of how the raw test results were inter-

preted to lead to the selection of the synthetic liner
proposed as the primary liner for the surface impoundment.

An acceptable test method for examining the compatibility

of wastes/leachate and synthetic liners is the "Immersion Test

of Membrane Liner Materials for Compatibility with Wastes," and



is referred to as Method 9090 in Test Methods for Evaluating

Solid Waste (Reference 2). An earlier form of this test was

published as Appendix A in the July 1982 RCRA Technical

Guidance Document entitled Landfill Design: Liner Systems

and Final Cover (Reference 5),

Liner manufacturers commonly provide information on the
compatibility of their liners with single chemical compounds.
This information is, generally, in the form of qualitative
rankings (e.g., resistant, poor), rather than in quantitative
form. These types of data may be supportive, but will not
be accepted as definitive proof of compatibility. In most
actual situations, a liner will be exposed to a combination
of waste types, rather than to a single chemical compound.
Consequently, the manufacturers' tests do not adequately
simulate field exposure conditions. Also, EPA is not aware
of the numerical bases used by manufacturers in establishing
their qualitative rankings. EPA must examine the raw data
from each exposure test,.

Waste compatibility tests should be conducted using
representative samples of the wastes and leachates to which
the liner is, or will be, exposed. Several methods for
obtaining samples of hazardous wastes are discussed in Section

1 of Test Methods for Evaluating Solid Waste (2). Reference

8 also provides information on collecting leachate samples
(at existing facilities). For new facilities, applicants

should use leachate from an existing facility similar to the



one proposed and/or the procedures described in Reference 11,

Solid Waste Leaching Procedure, Selection of a method depends

on the ambient physical state of the waste to be sampled (liquid,
slurry, solid). If the waste is a liquid or has a free liquid
component, this liquid is called the primary leachate and must
be included in the sample. If the waste is a solid or slurry
that does not have a free liquid component, then the procedures
given below for extracting primary and secondary leachates should
be ‘employed.

The primary leachate is the liquid that can be extracted
from the waste by vacuum filtration at 25° C and 15.3 kg/cm2
(15 bars) of vacuum, It should be measured as a percentage of
the total waste on a wet weight basis. If there is one distinct
immiscible phase in the primary leachate, collect enough of each
phase (approximately 5 liters) to perform the compatibility
testing with each phase. The secondary leachate is a fluid
extracted by vacuum filtration after mixing the waste thoroughly
with just enough water to make a saturated paste (waste barely
flows together into a hole in the paste made with a spatula).

The Agency encourages applicants to include the use of
liner samples (coupons) in the liner system design. The coupons
should be separate pieces of liner material at least one foot
square, and include one field seam. The coupons are placed in
the waste management unit and later retrieved and tested to
assess liner integrity. Testing of the coupons can forewarn

permittees of liner deterioration far enough in advance so that



remedial action may be taken before failure results in catastropic
contamination and immense costs for corrective action, The

Agency also hopes to obtain data from sites using coupons to
further the knowledge of liner integrity. See Section 5.4.7 of
Reference 4 for more details on the use of coupons.

Climatic Conditions

During the liner system design, the applicant should consider
the impacts of the local climate on the material(s) selected.
Data supporting the liner selection with regard to climate should
be submitted in the application, including:

~ Extremes of air temperatures at the units' location,

- Depth of soil freezing including local building codes
regarding subsurface foundation construction,

- Average monthly temperatures and relative humidity readings.

- Maximum depth to permafrost (applicable only to sites in
Alaska).

- Data regarding the proposed liners' reactions (cracking,
loss of strength, etc.) to the above conditions.

- Wind data shown as a wind rose.

The above climatic data should be available from the nearest
office of the National Weather Service. These offices are often
located at airports. Building codes can be obtained from local
county offices issuing building permits.

Liner manufacturers' data concerning the responses of the
proposed liner to the local climatic conditions should be included.
Quantitative data should be provided where available. These should

include liner strength; and resistance to tearing, puncture,



and other failures at the range of conditions likely to be encoun-
tered. Cracking tendency is of critical importance for liners that
are to be installed in cold climates and exposed to a seasonal
freeze~-thaw cycle., Manufacturers and other data should be
submitted indicating the materials' resistance to cracking.
Applicants may be able to reduce negative effects of local
climate through proper design techniques and/or selection of
materials, A liner installed entirely below the local freeze line
will not be subjected to the freeze-thaw cycle and resulting
stresses., Materials for the upper (above freeze line) portion of
a liner may be selected of one material and the lower portion of
another, However, caution should be exercised concerning waste-
liner compatibility and the ability to join dissimilar materials.

Installation Stresses

Stresses during installation can come from both below and
above the liner. The subgrade or bedding material on which the
liner is placed can exert pressure if rocks, roots, or similar
materials remain near the surface. Placement of the liner itself
and seaming technidues can stress the liner. Similarly, wind
conditions can stress the liner during installation. Action of
earthmoving equipment spreading any bedding layer above the
liner can also stress or damage a liner. The liner system design
should take into account these considerations and include the

following information:



- Whether a bedding material will be placed above or
below the synthetic liner. The thickness of this
bedding layer, the type of material used in the
bedding layer and a drawing of this layer in relation
to the placement of the synthetic layer should be
provided. Methods to prepare the bedding material
surface (discing, compaction, rolling, etc.) should
be described. An explanation of how the synthetic
liner will be protected from punctures or tears
during installation and operation should be provided
if a protective bedding layer is not proposed in the
design.

- Treatment of bedding material to prevent plant growth
(sterilization) should be described.

- Slope of the sides of the unit and the ability of the
sides to resist creep or slumping during installation,

~ Methods to be used to place bedding material over
liners, as well as specifications for the bedding
material.

The Liner System Design should thoroughly address the above
items. The application should include engineering drawings,
detailed construction specifications, and technical reports,
as necessary. More details are available in Chapter 5 of

Reference 4.

Operational Stresses

Daily operation of a surface impoundment may apply
stresses to the liner(s). The Liner System Design should
account for these stresses and minimize them. Information

in the application should include the following:

- Soils data indicating that adequate protection will
be provided to minimize operational stress.

- Design considerations that will minimize liner stress.
This is particularly important for high-traffic areas
around fill points, monitoring stations, and discharge
points. Liner stress due to wind and wave action should
also be considered.



- Traffic patterns at the site, particularly near the
edges of the liner(s).

Depending on the soils, climate, and operations, the
bedding layer, surface roadways and other features may have
to be periodically thickened, regraded, compacted, or otherwise
maintained to reduce liner stress. Applicants should consider
these possibilities and include them, as appropriate,

Pressure Gradients

Pressure gradients caused by soil movement, liquids above
and below the liner(s), and gases above or below the liner(s),
may be sources of liner stress. These situations should be
considered and a liner with adequate strength and thickness
should be selected. 1Information in the application should
include:

- Potential for the foundation to be partially lost or
deformed due to piping, sinkholes, decomposition of
organic matter, slumping, differential settlement
associated with concrete structures, and the ability

of the liner to withstand resulting stresses.

- Impact of unexpected changes in water level above or
below the liner(s).

- Potential for gas to be generated below or around
the liner.

In addressing information regarding internal and external
pressure gradients, the applicant should submit detailed engi-
neering reports demonstrating that the liner system will
withstand the various predicted physical stresses throughout
the active life of the surface impoundment. Geotechnical
information may be obtained from the foundation analysis.

The soils factors listed above should be considered during
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site selection and design, and applied to liner selection.
The impact of unusual water conditions should be analyzed.
Often, soil-related problems are caused by unusual water
situations (often associated with leaks through the liner).
It may be wise to assess both together in a near worst-case
scenario in the development of the Liner System Design. This
worst-case scenario should assume that there will be a leak
in the liner.

The applicant should consider potential gas pressure when
designing the liner(s). Gas may be present or generated beneath
impoundment liner(s). Sites founded on soils containing
significant amounts of organic matter have potential gas problems,
Existing units may be releasing gas to the subsurface. New
units built near existing units might be affected by this gas.
This is especially true of new hazardous waste impoundments
adjacent to sanitary landfills, either active or closed.

Surface impoundments may be susceptible to a condition known
as "whale backs." This occurs when a liner becomes buoyant
from accumulating gas or ground-water uplife and partially
floats to the surface of the impoundment. The Liner System
Design should assess the potential for such a situation
and include design features to prevent it. These may
include a series of gas vents below the liner and venting

along the impoundment sides.



5.2.2 Liner Exemption Variance (Not Applicable to Existing
Portions)

5.2.2.1 The Federal Requirement --
Section 270.,17(b)(1) contains the following:

If an exemption from the requirement for a liner
is sought as provided by §264.221(b), submit
detailed plans and engineering and hydrogeologic
reports as appropriate, describing alternate
design and operating practices that will, in
conjunction with location aspects, prevent the
migration of any hazardous constituents into the
ground water or surface water at any future time;

Section 264 .,221(b) states:

(b) The owner or operator will be exempted from the
requirements of paragraph (a) of this section if
the Regional Administrator finds, based on a
demonstration by the owner or operator, that
alternate design and operating practices, together
with location characteristics, will prevent the
migration of any hazardous constituents (see
§264.93) into the ground water or surface water
at any future time. 1In deciding whether to grant
an exemption, the Regional Administrator will
consider:

(1) The nature and gquantity of the wastes;

(2) The proposed alternate design and operation;

(3) The hydrogeologic setting of the facility, including
the attenuative capacity and thickness of the
liners and soils present between the impoundment
and ground water or surface water, and

(4) All other factors which would influence the quality
and mobility of the leachate produced and the
potential for it to migrate to ground water or
surface water.

5.2.2.2 Guidance to Achieve the Part 264 Standard --
The applicant may request a variance from the requirement to

install a liner system on new units or new portions of existing

units by providing a thorough and convincing demonstration that



the performance goals described in this section will be achieved

without an installed liner system.

5.2.2.3 Guidance to Address the Application Information
Requirement --

If an exemption from the liner requirement is being requested

for a new unit, the application should include:

- Locational determinations relevant to assessing the
potential for leachate migration, such as soil
permeability and attenuative capacities, site geology
and geohydrology.

- A demonstration that facility design, locational
aspects, operating practices, closure and post-
closure care plans will prevent the contamination
of surface water and groundwater at any future time.

A suggested attachment to the permit application is Report

Supporting Request for Exemption from Liner Requirement.

5.2.3 Prevention of Overtopping

5.2.3.1 The Federal Requirement --
Section 270.17(b) requires that the Part B application
include:

Detailed plans and an engineering report describing
how the surface impoundment is or will be designed,
constructed, operated, and maintained to meet the
requirements of §264.221. This submission must
address the following items as specified in §264.221:

.+.+(B) Prevention of overtopping:
Section 264.221(c) states:

A surface impoundment must be designed, constructed,
maintained, and operated to prevent overtopping
resulting from normal or abnormal operations,
overfilling, wind and wave action; rainfall;

run-on; malfunctions of level controllers, alarms,
and other equipment; and human error,



5.2.3.2 Guidance to Achieve the Part 264 Standard --

The regulating language reflects the variety of potential
causes of overtopping. Constructing dikes to provide a specified
amount of freeboard above expected levels in the impoundment is
one means of controlling overtopping. Operating practices such
as adjusting inflows and outflows to regulate the impoundment
level, or using automatic level controllers or alarms, will also
help prevent overtopping when potential problems, such as
unusually large storms, occur.

The term "prevent" is absolute, reflecting the Agency's
view that outflow of liquid hazardous wastes over the top of an
impoundment, poses a serious threat to human health and the
environment, For additonal guidance, the applicant should refer
to Reference 3. Reference 3 includes discussions of "fool proof"
methods of preventing overtopping instead of reliance on an
assumed balance between evaporation and precipitation plus inflow.

5.2.3.3 Guidance to Address the Application Information
Reguirements --

The application should provide design, installation and
operational data in sufficient detail to demonstrate that over-
topping will be prevented. Where practices are utilized which
differ from the guidance recommendations in Reference 3, it will
be necessary to demonstrate that the alternative practices will
provide adequate protection to prevent overtopping. A suggested
attachment to the permit application is Design of System to

Prevent Overtopping.



Unless fool-proof controls such as weirs are employed, it
will be necessary to perform water balance studies of inflow and
outflow volumes to show that adequate freeboard is available
following a 100-year, 24-hour storm, considering normal variations
in seasonal inflow and outflow. Changes in reservoir storage
should be correlated with water level elevations in the
impoundment.

Rainfall amounts for the 100-year recurrence interval storm
are available from publications by the National Oceanic and
Atmosphere Administration, Other analyses of precipitation,
depth, duration and frequency may be available from the U.S.
Geological Survey, and state and local governmental agencies.

Methods for estimating storm and seasonal runoff volumes
from watershed areas have been developed by the U.S.D.A. Soil
Conservation Service (National Engineering Handbook 4) and the
U.S. Geological Survey in local and regional studies described
in water-supply papers, professional papers, and open-file reports.

Seasonal evaporation rates should be estimated using local
measurements of pond or lake evaporation, or accepted methods
for calculating these losses. These include methods such as
Blaney-Criddle, Thornthwaite, or Jensen-Haise, which are found

in Comparison of Methods for Estimating Potential Evapotranspir-

ation, Water Resources Series No. 59, Water Research Institute,
University of Wyoming (Laramie) 1976. The flow from diversions,
and normal and abnormal facility operations, should be documented

and considered in the water budget analysis.



Freeboard requirements associated with waves generated by
normal and extreme wind activity should be determined if
freeboard could possibly fall to less than 60 cm. (2 ft). A
method for evaluating wave height has been presented by the

U.S. Bureau of Reclamation in Design of Small Dams (Chapter VI,

1977) .

At no time may outflow from the surface impoundment be
intentionally released into the environment. Methods for
controlling human error or equipment malfunctions should be
described., The use of emergency spillways and overflow piping,
emergency collection devices, automatic control devices, and
alarm systems is outlined in Reference 3,

5.2.4 Structural Integrity of Dikes

5.2.4.1 The Federal Requirement --

Section 270.,17(b) requires that the Part B Permit Application

include:

Detailed plans and an engineering report describing
how the surface impoundment is or will be designed,
constructed, operated, and maintained to meet the
requirements of §264.221, This submission must
address the following items as specified in
§264.221: .,..(C) Structural integrity of dikes:

Section 264,221(d) states:

A surface impoundment must have dikes that are

designed, constructed, and maintained with sufficient
structural integrity to prevent massive failure of the
dikes. 1In ensuring structural integrity, it must not be
presumed that the liner system will function without
leakage during the active life of the unit.

5.2.4.2 Guidance to Achieve the Part 264 Standard --

Dikes must be safe and stable during all phases of



construction and operation of a surface impoundment. Dikes

are used as parts of surface impoundment facilities that are
partially or completely above ground. Similarly, surface
impoundments essentially dug into native soil are considered

to include a dike-like structure subject to the above regulations.
The embankment of the impoundment serves the same purpose as a
dike (i.e., provides lateral structural support for the liner
and prevents the impounded waste from migrating over the land
surface. Therefore, these embankments should be analyzed for
structural stability at least against possible failure into

the impoundment, and also against external failure if the
impoundment is near or along a sloping surface over which the
waste could migrate after a failure. Of particular interest

is the stability of the dike to preclude failures of (1) the
end of construction (2) during steady-state seepage, (3) during
rapid drawdown, and (4) during seismic ecvents. Evaluations,
surveillance, and maintenance of dike stability are necessary
to avoid environmental, property and human damage due to
failure of the impounding structure,

5.2.4.3 Guidance to Address the Application Information
Requirement --

Elements to be considered in the design and evaluation of
dikes for stability and addressed in the application include
foundation conditions, embankment materials, liner type and
waste material, all of which are part of the dike system.
Long-term effects of various external factors such as frost,

wind, rain, and temperature, as well as man, animals, and



vegetation should be considered. A suggested attachment to
the permit application is a Report of Structural Integrity
of Dikes.

The design and evaluation of the dikes of a surface
impoundment will require the review of the results of the
field and laboratory investigation programs, geologic evaluation
and hydrogeologic parameters for stability analyses. The
accuracy and results of analyses and evaluation of the stability
of the dikes will depend mainly on the accuracy with which
shear strength and slope conditions can be quantified.

Stability assessments should utilize in situ properties
of the dikes and foundations, and pertinent geologic information.
Foundations may present problems where they contain adversely
oriented joints, slickensided or fissured material, faults,
seams of soft materials, or weak layers.

Liquefaction of loose, saturated sands and silts may occur
under conditions of cyclic to shear deformation by earthquake
shocks (or nearby heavy construction activity). The possibility
of liquefaction of dike foundation soils must be evaluated
on the basis of empirical knowledge supplemented by special
laboratory tests and engineering calculations,.

Slope failure of the dike system, in which a portion of
the dike or of an embankment and foundation moves by sliding
or rotating relative to the remainder of the mass, is the major
consideration in stability analyses. The most common methods of

analyzing slope stability include the circular arc or the sliding



wedge methods of analysis. Other methods of analysis such as
those analyzing complex or non-circular failure surfaces may be
appropriate, depending on the type of materials, dike configuration,
subsurface conditions, and the geometry of the foundation. Many
of these methods are found in the references listed below.
Several computer programs for slope stability analysis are
available. These include "STABR" and "SLOPE8R" which are
available from the Civil Engineering Department of the University
of California, Berkeley. Slope stability may also be analyzed
using manual calculations or using slope stability charts
such as those in the first reference listed below.
The discussion and references presented in Section 5.2.4
for the liner foundation are also applicable for dike foundations,
including the subsurface exploration and laboratory testing pro-
cedures, Other references for design and evaluation and main-
tenance of small dams and dikes for surface impoundment include
the following with the first two publications considered
particularly helpful.
- Design Manual: Soil Mechanics, NAVFAC DM-7.1, Naval
Facilities Engineering Command, Washington, D.C.,
May 1982,
- An Engineering Manual for Slope Stability Studies.
Duncan, J.M., and Buchignani, A.L., Department of
Civil Engineering, University of California, Berkeley,

California, 1975.

- Soil Engineering, Spangler, M.G. and Handy, R.L., Harper
and Row, 1982.

- Design of Small Dams. 2nd Edition Revised, Reprinted.
U.S. Bureau of Reclamation, Washington, D.C., 1977.
GPO Stock No. 024-003-0119-8,



Foundation Engineering Handbook, Winterhorn, H.F., and
Fang, H.V., Van Nostrant Reinhold Co., 1975.

Closure of Hazardous Waste Surface Impoundments,
Sw-873, U.S. Environmental Protection Agency, Washington,

Recommended Guidelines for Safety Inspection of Dams,
Department of the Army, Office of the Chief of Engineers,
wWashington, D.C., Appendix D.

Soil Mechanics, Lambe, T.W. and Whitman, R.V., John Wiley
and Sons Inc., 1969,

The information that the applicant should develop and present

includes the following:

Topography and site conditions as required by Section
270.14(b) (19);

Subsurface soil conditions, including ground-water
levels, bedrock conditions and seismic setting of the
site as discussed in Sections 5.2.4 and 9.0 of this
manual.

-- Soil borings should be made in at least two locations
along the long axis of each dike and include both dike
and foundation materials. More locations should be
sampled if soil conditions change markedly along the
dike.

-— Soil borings should be made into the foundation at
least as deep as the base of the dike is wide. For
existing dikes, borings should be located along the
centerline of the crest if possible., Borings generally
need not penetrate bedrock.

-- Drilling logs should be maintained and soil samples
taken at depths indicated by changes in soil type.

-- Field and laboratory tests should be conducted.
Field tests should include at least visual
classification and standard penetration or cone
penetration tests. Laboratory tests should include
at least density, moisture content, grain size
distribution, permeability, and shear strength tests.
Shear strength tests should be conducted to simulate
the various potential slope failure modes (e.g.,
U-U, C-U, and D tests)., Triaxial tests are recommended
rather than direct shear tests.



- Design layout, sections and details of the impoundment
and its components, including cover, dike, liner,
drainage, leak detection system, slope protection, etc.

- A description of, and the results of, stability analyses
for the following conditions:

-— Foundation bearing capacity failure.

-- Seepage induced failure (piping).

-— Slope failures

- Minimum factors of safety (F.S.) should be reported

from slope stability analyses conducted for the following
failure modes.

-- End of construction (proposed dikes only).

-- Steady-state seepage.

-— Rapid drawdown.

-- Seismic conditions.

No single, specific, minimum Factor of Safety for slope
stability has been recommended. An acceptable Factor of Safety
depends on the confidence with which soil data are known and
the consequences of a dike failure. The matrix shown in Table
5-1 is provided as general guidance. Applicants should note
that high confidence with soil data (adequate number and depth
of soil borings, detailed soil sampling and analysis, and
high-quality shear strength tests) may result in a lower acceptable

Factor of Safety.

5.2.5 Ground-Water Protection Exemption for Double-Lined Surface
Impoundments

5.2.5.1 The Federal Requirement--
If the applicant desires exemptions from the ground-water

protection standards because he proposes a double-lined surface
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TABLE 5-1. RECOMMENDED MINIMUM VALUES OF FACTOR OF SAFETY

FOR SLOPE STABILITY ANALYSES

Consequences of
Slope Failure

Uncertainty of Strength Measurements

Small1 Large2
No imminent danger 1.25 1.5
to human life or
major environmental (1.2) 3 (1.3)
impact if slope
fails.
Imminent danger to 1.5 2.0
human life or major or greater
environmental impact (1.3) (1.7

if slope fails.

or greater)

1 The uncertainty of the strength measurements is smallest
when the soil conditions are uniform and high quality
strength test data provide a consistent, complete, and
logical picture of the strength characteristics.

2 The uncertainty of the strength measurements is greatest
when the soil conditions are complex and when the avialable
strength data do not provide a consistent, complete, or
logical picture of the strength characteristics.

3 Numbers without parentheses apply for static conditions and
those within the parentheses apply to seismic conditions.
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impoundment, as discussed in §§264.,222(a), Section 270.17(c)
requires that the Part B Permit Application include:

If an exemption from Subpart F of Part 264 is sought,
as provided by §264.222(a), detailed plans and an
engineering report explaining the location of the
saturated zone in relation to the surface impoundment,
and the design of a double-liner system that incor-
porate a leak detection system between the liners;

Section 264 .222(a) states:
The owner or operator of a double-lined surface
impoundment is not subject to regulation under
Subpart F of this part if the following conditions
are met:

(1) The impoundment (including its underlying liners)

must be located entirely above the seasonal high
water table.

(2) The impoundment must be underlain by two liners
which are designed and constructed in a manner
that prevents the migration of liquids into or
out of the space between the liners. Both liners
must meet all the specifications of 264.221(a).
(3) A leak detection system must be designed, con-
structed, maintained, and operated between the
liners to detect any migration of liquids into the
space between the liners.
5.2.5.2 Guidance to Achieve the Part 264 Standard --
The design and operating standards contain special sets
of standards for surface impoundments with double liners and a
leak detection system., These standards are not mandatory.
However, if an applicant voluntarily applies for and is issued a
permit to comply with these special standards (in addition to
the other standards generally applicable to these units), then

he is not subject to the ground-water protection regulations

contained in Subpart F of Part 264. To be eligible for exemption



from the ground-water protection requirements, a double-lined
unit (including the liner and leak detection system) must be
placed entirely above the seasonal high water table.

A leak detection system is any system (a drain and pump
or appropriate instrumentation) that enables the permittee to
detect whether any liquid has entered into the space between
the liners. This is the means by which it can be determined
if the liner has failed or is leaking. Some water may enter
the space between the liners at the time of installation.

This would occur only once, at the time of unit start-up. A
prudent permittee should remove this water immediately, since

the presence of water in the leak detection system after the

unit has begun to receive waste will be assumed to indicate

that one of the liners is leaking. Failure or leakage of the
liner requires the permittee to notify the Regional Administrator,
initiate the site contingency plan, and to either repair the
primary liner or institute ground-water monitoring pursuant to
§264.98.

Ordinarily, a permit written for a double-lined unit seeking
an exemption from the ground-water protection requirements would
not contain any detection monitoring requirements, In that
case, if the permittee discovers a leak in the leak detection
system, he will have to repair or replace the leaking liner or
be in violation of the permit, Therefore, EPA recommends that
those who anticipate retrofitting problems in attempting to

repair or replace leaking liners should request that detection



monitoring programs be established in their permits, in accordance
with the requirements of §264.98, as contingent requirements,

Such requirements would be automatically triggered in the event

of a leak, but would not have to complied with unless such a leak
occurred. The contingency plan within the permit would specify
monitoring well placement, detection parameters to be monitored,
and the frequency of sampling. If a leak in the top liner occurred,
the permittee would then install the wells and begin a ground-water
monitoring program in accordance with a schedule set forth in

the permit, See Reference (3) for further discussion of this
issue.

5.2.8.3 Guidance to Address the Application Information
Requirement --

A surface impoundment must not be located within the satur-
ated zone in order to qualify for this exemption. Many
fine-grained geologic formations may not meet the characteristics
of an aquifer, but may be nonetheless saturated. An impoundment
constructed in such a formation would be below the ground-water
table, and could not qualify for the exemption.

The applicant should submit the following information if he
is applying for the ground-water exemption for double-lined units.,

- A demonstration that the impoundment and its underlying

liners will be located entirely above the seasonal high
ground-water table. The applicant should refer to Section
9.3 of the manual for guidance on how to describe the
hydrogeologic characteristics of the facility's location,

- A demonstration that both liners satisfy the requirements

of §264.221(a)(1). The applicant should refer to Section

5.2.1 for guidance on how to demonstrate compliance with
this standard for each liner. For those cases in which



two different types of liner materials are to be used, a
liner integrity analysis (i.e., waste-liner capability
test) for both liners must be submitted.

- A demonstration that the leak detection system between the
two liners will be designed, constructed, maintained, and
operated to detect any migration of liquid into the space
between the liners. EPA recommends that the leak detection
system resemble a leachate collection and removal system,
If the top liner leaks, a leachate collection and removal
system will be present beneath it for immediate operation.
The applicant can refer to Section 8.2.2 for guidance on
leachate collection and and removal system design.

A suggested attachment to the permit application is a Report
Supporting Request for Exemption from Ground-Water Protection
Requirements for Double-lined Surface Impoundments.

5.3 MONITORING AND INSPECTION

5.3.1 Monitoring and Inspection During Construction and
Installation

5.3.1.1 The Federal Requirement --

Section 270.17(d) requires that the Part B Application

include:

A description of how each surface impoundment, including
the liner and cover systems and appurtenances for control
of overtopping, will be inspected in order to meet the
requirements of §264.226(a) and (b). This information
should be included in the inspection plan submitted

under §270.14(b)(5);

Section 264.226(a) states:

During construction and installation, liners (except in
the case of existing portions of surface impoundments
exempt from §264.221(a)) and cover systems (e.g.,
membranes, sheets, or coatings) must be inspected for
uniformity, damage, and imperfections (e.g., holes,
cracks, thin spots, or foreign materials). Immediately
after construction or installation:

(1) Synthetic liners and covers must be inspected
to ensure tight seams and joints and the absence
of tears, punctures, or blisters; and

wn
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(2) Soil-based and admixed liners and covers must be inspected
for imperfections including lenses, cracks, channels,
root holes, or other structural non-uniformities that
may cause an increase in the permeability of the liner
or cover.

5.3.1.2 Guidance to Achieve the Part 264 Standard --

Synthetic liner and cover systems must be inspected during
construction and installation for uniformity, damage and
imperfections, and after installation to insure tightness of
seams and joints, and absence of tears, punctures, or blisters.
Soil-based and admixed liners and covers must be inspected for
imperfections including lenses, cracks, channels, and root holes
or other structural non-uniformities that may adversely affect
the permeability, strength, or other engineering properties of
the liner or cover, The applicant should consult the EPA
publication on liners (Reference 3) for information on specific
inspection needs and objectives for various liners. Information
on evaluating cover systems is also available in Reference 5.

An effective quality control program will form the basis
for the inspection plan for the installation and construction of
liners. The applicant should propose a Liner Installation Quality
Control Program (QC) that addresses the proposed methods of liner
inspection, testing, and documentation. This OC Program should
be inclued in the construction Inspection Plan, noted in Section
5.3.1.3. The OC Program may be developed, in part, from
manufacturer's standard inspection procedures., For example, for
a synthetic liner, it should include, but not be limited to, the

following specific provisions:



The permittee will designate a field representative

(OC Manager) with sole responsibility for inspection

and approval of liner work. For large projects, the
permittee should provide a sufficient number of personnel
to assist the OC Manager to achieve the objectives of

the OC Program.

0OC Program should include assurance that the following
objectives are met:

-— The construction specifications required in the permit
are fully implemented.

-- Subgrade preparation is consistent with requirements
for synthetic liner membranes.

~- Handling of liner materials is performed in accordance
with manufacturer's recommended procedures.

-- Manufactured liner panels, upon arrival at the project

site, are free of product defects and damage resulting
from shipping.

-- Fabricated seams of prefabricated sheet membranes are
tested by airlance, vacuum, or other suitable means to
determine location of defects.

-- Liquid-applied membranes, adhesives, and solvents are
delivered in sealed containers and are used in
accordance with the manufacturer's recommendations,

—-— Contractor's tools are consistent with manufacturer's
recommendations; sharp instruments such as pointed
scissors are not allowed.

Field seams constructed by adhesive, heat, welding or other
means are tested by airlance, vacuum, ultrasonic or by any
combination of methods to determine the location of defects.,

Placement of soil and protective cover is accomplished

so that the soil is free of deleterious materials, and

in a manner such that damage is not caused to the liner
membrane by disposal operations.

Samples of liner material, fabrication seams, and field
seams are taken routinely in sufficient number to verify
the quality of workmanship of the completed work.

Laboratory testing of field samples is conducted in
accordance with ASTM standards and procedures for synthetic
liner membranes. Results should be reviewed by the OC



Manager and corrective action taken if materials and seams
do not meet minimum specified strengths. The permittee
should notify the Regional Administrator of such corrective
action and make all test results available for review upon
request.

- Documentation of all phases of the OC Program should be
prepared by the permittee for record purposes. Daily
reports should be maintained by the QOC Manager describing
observations, activities, weather, production, contractor's
equipment, and work force specific problems. Deviations
from standard construction procedures by the contractor,
and corrective measures and changes in design should be
fully documented. Location of field samples and laboratory
test results should be made a part of program documentation.
Soil-based and admixed liners and covers must be inspected.
As-built conditions of each day's work should be recorded.

Soil-based and admixed liners and covers must be inspected

and tested to ensure that they are properly constructed according
to the approved design. The test data should consist of strength,
permeability, and other material properties of samples representa-
tive of the liner or cover to be used in construction. Actual
waste fluid or the equivalent should be used whenever appropriate
in the tests.

To ensure that the liner and cover system are constructed

according to the approved design and specifications, and to
ensure uniformity, absence of damage and imperfections, an
independent test lab and inspector supervised by a qualified,
registered engineer should be present at all phases of construc-
tion and installation to monitor and test the materials as they
are placed. Non-destructive or destructive sampling and testing
should be performed on a random basis in accordance with

established, acceptable standards. In destructive sampling and

testing, the areas sampled or tested should be restored to original



condition immediately following the procedure. All test results
and other pertinent data, such as location, elevation, date,
climatic conditions, personnel, etc., should be documented and
kept on record.

The applicant is advised that additional general inspection
requirements are delineated in §264.15(b) of the general facility
standards. The corresponding permit information requirements
for these requirements are provided in §270.14(b)(5). Guidance
on these overall inspection requirements will be provided in the
permit applicants' Guidance Manual for General Facility Standards,
Reference (1).

5.3.1.3 Guidance to Address the Application Information
Requirement --

The following information on inspections should be submitted
with the permit application. The applicant should include this
information in the overall facility inspection plan as required
under the General Facility Requirements. A suggested attachment
to the permit application is Construction Inspection Plan.

- Describe procedures, including a quality control program,
for inspecting synthetic liners and covers during
construction and installation. The applicant should
address all inspection needs discussed above for synthetic
liners and covers.

- Describe procedures, including a quality control program,
for inspecting soil-based and admixed liners and covers
during construction and installation. The applicant
should address all inspection needs discussed above for
soil-based and admixed liners and covers.

- Describe procedures for assuring that dike construction
specifications are met (e.g., lift thickness, compaction,
and moisture content of dike materials),



5.3.2 Monitoring and Inspection During Operation

5.3.2.1 The Federal Requirement --
Section 264.226(b) states:
While a surface impoundment is in operation, it
must be inspected weekly and after storms to detect

evidence of any of the following:

(1) Deterioration, malfunctions, or improper operation
of overtopping control systems;

(2) Sudden drops in the level of the impoundment's
contents; and

(3) The presence of liquids in leak detection system,
where installed to comply with §264.222; and

(4) Severe erosion or other signs of deterioration in
dikes or other containment devices.

5.3.2.2 Guidance to Achieve the Part 264 Standard --

Qualified personnel must make weekly inspections of the
surface impoundment while it is in operation. Inspectiooons
should also be made after storms and earthquakes. A detailed
written inspection schedule should be developed and submitted to
the EPA for evaluation with the permit application. Detailed
guidance on inspections are provided in the Permit Applicant's
Guidance Manual for the General Facility Standards.

5.3.2.3 Guidance to Address the Application Information
Requirement --

A suggested attachment to the permit application is Operating
Inspection Plans. The following issues must be addressed to
meet the requirements for inspection [§264.15(b)}:

(1) The owner or operator must develop and follow a written
schedule for inspection monitoring equipment, safety
and emergency equipment, security devices, and operating
and structural equipment (such as dikes and sump pumps)
that are important to preventing, detecting, or responding
to environmental or human health hazards.



(2) The schedule must identify the types of problems
(e.g., malfunctions or deteriation) which are the
subject of the inspection (e.g., inoperative sump pump,
leaking fittings, eroding dikes, etc.).

(3) The frequency of inspection may vary for the items
on the schedule. However, it should be based on the
rate of possible deterioration of the equipment and
the probability of an environmental or human health
incident if the deterioration or malfucntion of any
operator error goes undetected between inspections.

At a minimum, the inspection schedule must include
the terms and frequencies called for in §264.226.

In addition to an overall assessment of the surface impound-
ment, the inspection records should include the maintenance and
calibration records of any control systems and leak detection
systems., All information from each inspection should be
documented and kept on record for Agency review., Some form of
checklist is recommended. It should provide for narrative com-
ments that can fully describe unusual or unexpected observations.

The inspection plan should provide for thorough examination
of the dike embankment for any signs that indicate potential
instability, maintenance deficiencies, or other conditions that
are either the result of or may lead to adverse dike performance.
Generally, the following items should be considered:

- Cracks in the crest, embankment slopes, or abutment and
toe areas.

- Settlement, depressions or sink holes on the embankment
or downstream toe area.

- Movement resulting in irregularities in alignment or
non-uniformity of slopes, such as slides, sloughs, or
bulges.

- Erosion by surface run-off, seepage, or irrigation on
the crest, slope abutment contact and downstream toe
area, and erosion by wave action on the upstream slope.



Seepage on the embankment slopes, abutment and foundation
contacts, and downstream area, including boils,

Damp areas on the downstream slope, abutments and
downstream toe area.

Animal burrows, trees, and brush growth on crest, slopes,
abutment and toe areas that could cause detrimental
seepage or obstruct areas from inspection,

Conditions of upstream slope and crest paving, including
weed growth and signs of distress.

Condition of surface drainage facilities and their ability
to prevent erosion or ponding.

The spillway(s) should be inspected for the following:

Condition of the approach channel, crest, and downstream
channel areas.

Obstruction and debris at the spillway crest, or anywhere
in the channel.

Condition of slopes above the channel that could slide
or slough, particularly during rain or spillway flow,
and deposit debris in the channel,

Signs of seepage or damp areas in the channel.

Instrumentation and monitoring points associated with the

surface impoundment should be included in the plan and the

following examined.

Condition and accessibility of piezometers or observation
wells at the surface.

Condition and accessibility of surface survey monuments.,

Condition and accessibility of the leak detection monitor-
ing points, particularly their ability to flow freely

and to function properly. The clarity of the discharge
water should be observed to detect any material being
carried with the flow.

The inspection plan should include preparation of a report

summarizing the observations made on the condition and performance



of the dike system, and listing those items requiring maintenance
or remedial work. This report should become part of the
operating record of the facility. Items that require special
examination in future inspections must be described. Information
on major adverse conditions, potentially adverse conditions, or
questionable conditions should be properly documented.

5.4 Dike Certification by a Oualified Engineer

5.4.1 The Federal Requirement --

Section 270.17(e) requires that the permit application
include:

A certification by a qualified engineer which
attests to the structural integrity of each dike,
as required under §264.225(c). For new units,
the owner or operator must submit a statement by
a qualified engineer that he will provide such a
certification upon completion of construction in
accordance with plans and specifications;

Section 264.226(c) states:

Prior to the issuance of a permit, and after any
extended period of time (at least six months)
during which the impoundment was not in service,
the owner or operator must obtain a certifcation
from a qualified engineer that the impoundment's
dike, including that portions of any dike which
provides freeboard, has structural integrity.
The certification must establish, in particular,
that the dike:

(1) wWwill withstand the stress of the pressure exerted
by the types and amounts of wastes to be placed
in the impoundment; and

(2) Will not fail due to scouring or piping, without
dependence on any liner system included in the
surface impoundment construction.



5.4.2 Guidance to Achieve to Part 264 Standards

The certification must, at a minimum, cover two aspects
of structural integrity: (1) the force exerted on the dike by
the contents of the impoundment, and (2) the dike's resistance
to scouring and piping in the event that the liner leaks. The
former ensures that the dike will not collapse or be swept
away simply as a result of the pressure exerted against it by
its contents. The latter assures that the dike will not collapse
or be washed away if liquid begins to seep through it. While
seepage through a dike is important from the standpoint of its
inherent pollution potential, it also can cause the dike's
constituents (usually soil) to become more fluid, to move, and
to flush through, creating a hole and massive collapse. Although
evaluations of structural integrity are not foolproof, the
Agency believes that an evaluation and certification provides
an important measure of protection,

5.4.3 Guidance to Address the Application Information
Requirement

To demonstrate the structural integrity of the dike, the
following analyses, tests and inspections should be performed
by the qualified, registered engineer and presented in a certifi-
cation of the dike's stability. A suggested attachment to the
permit application is Dike Certification,

- A review of all the geologic, geotechnical, geohydrologic
and other pertinent design, construction and service
data.

- A review of all climatic data, and special geologic

events, such as earthquakes, which occur during the
entire period the impoundment was in service.



A field inspection to detect signs of settlement,
subsidence, cracks, scouring, erosion, slides, holes,
piping, seepage, sloughing, condition of vegetation, etc.

- Field measurements, including fluid levels in monitoring
wells leak detection systems, and a horizontal and verti-
cal movement survey;

- Samples should be taken from monitoring wells, leak
detection systems for testing and analysis. Any electri-
cal system, pumping and all monitoring systems, leachate
collection and detection systems should be tested for
their proper functioning; any corrosion or malfunctions
should be noted and repaired;

- Comparison of the measurements, inspection and testing
results to the original design; a determination of the
causes of any potentially adverse observations and
measurements., These may be supplemented with a field
investigation program such as sampling through cover,
waste, liner, and foundation soil and rocks, if
necessary; and

- A determination if the original design was adequate and
a review of possible changes from parameters used in the
original design. A re-analysis based on revised parameters
and re-estimation of the remaining useful life of the
impoundment may be necessary.

Cracks, slumps, slides and other movement in the dike and at
its foundation and abutment contacts are all evidence of in-
stability. Their location, extent, pattern, and direction indi-
cate the likelihood of actual instability. Their occurrence on
the crest or slopes may warn of impending failure and signal the
engineer. Further guidance concerning appropriate inspection
activities to be conducted as part of the dike certification
procedure may be found in Section 5.3.2.3.

In addition to the field evaluations and inspections of a
dike, several other phases are involved in the evaluation and

certification of dike stability. The initial phase is the compi-

lation and review of available geotechnical and construction



data. Depending upon the results of the data review and field
inspection, additional technical investigations may be necessary.
An evaluation of the stability of the dike system is then made

from the compiled data. If the dike is considered to be unstable,
recommendations should be made to repair or modify the structure.

If the dike is considered to be stable, a plan for future
surveillance and monitoring should be developed and included

in the application. Guidelines for the data review, reconnaissance,
investigations, engineering analysis, and continued surveillance

of dikes for stability are contained in Section 5.2.4.

The application should include all technical data and
calculations in addition to the qualified, registered engineer's
statement attesting to the stability of the dike. 1In the case
of new units, a statement from a qualified, registered engineer
should be provided stating that the unit will be certified upon
completion of construction,

5.5 REMOVAL OF IMPOUNDMENT FROM SERVICE

5.5.1 The Federal Requirement

Section 270.17(f) requires that the permit application
include:

A description of the procedure to be used for removing

a surface impoundment from service, as required under
§264.227(b) and (c). This information should be included
in the contingency plan submitted under paragraph (a)(7)
Section §264.227(a) through (c) state:

(a) A surface impoundment must be removed from service
in accordance with paragraph (b) of this section when:

(1) The level of liquids in the impoundment suddenly
drops and the drop is not known to be caused by
changes in the flows or into or out of the
impoundment; or



(2) The dike leaks.

(b) When a surface impoundment must be removed from
service as required by paragraph (a) of this
section, the owner or operator must:

(1) Immediately shut off the flow or stop the addition
of wastes into the impoundment;

(2) Immediately contain any surface leakage which has
occurred or is occurring;

(3) Immediately stop the leak;

(4) Take any other necessary steps to stop or prevent
catastrophic failure;

(5) If a leak cannot be stopped by any other means,
empty the impoundment; and

(6) Notify the Regional Administrator of the problem
in writing within seven days after detecting the
problem.

(c) As part of the contingency plan required in Subpart
D of this part, the owner or operator must specify
a procedure for complying with the requirements
of paragraph (b) of this section.

5.5.2 Guidance to Achieve the Part 264 Standard

Section 264 .,227(a) requires removal of an impoundment from
service when the level of liquids in the impoundment drops
suddenly and the drop is known to not be caused by changes in the
flows into or out of the impoundment. 1In such a case, rapid
discharge through the liner must be presumed. For example, it
may be that the liner is leaking and that channels in the under-
lying have been formed and soils are permitting rapid migration
of wastes out of the impoundment. EPA anticipates that these
circumstances will occur infrequently.

A second and probably more likely situation requiring removal

from service is a leaking dike. This indicates the potential for



massive dike failure, The Agency believes immediate action is
necessary in the event active leakage is discovered. Minor
deterioration of the dike (e.g., erosion) which can be easily
repaired would not require the removal of the impoundment from
service,

If a surface impoundment must be partially or completely
emptied, caution should be taken in order that the dike does not
experience a rapid drawdown failure. It is recommended that the
level of the liquid generally not be lowered by more than one
foot per day; more rapid drawdown could induce a failure with
catastrophic results,

If an existing impoundment which is exempted from the liner
requirements, has experienced a sudden drop in liquid level,
then a liner that complies with §264.221 or §264.222 must be
installed prior to its return to service. Due to the possibility
of failure of the impoundment, installing a liner is absolutely
essential to ensure that substantial leakage and contact with
ground water will not occur in the future.

If the impoundment is not returned to service, §264.227(e)
requires that it must be closed in accordance with the provisions
of §264.228, This requirement is necessary to assure that the
failed impoundment is not left with liquid wastes in it for an
unnecessary period of time,

5.5.3 Guidance to Address the Permit Application Requirement

A suggested attachment to the permit application is

Contingency Plan to Remove Surface Impoundment from Service.



The applicant should submit the following information, as a
minimum,

- A description of how the wastes will be stopped from
being placed in the impoundment.

~ A description of emergency plans and equipment that will
be employed in order to contain any surface leakage and

stop the leak.

- A description of how the impoundment will be emptied,

necessary. This should also include an estimate of how

long it will take to empty the impoundment, where the
impounded wastes will be placed and the capacities of
on-site units that will be used for containing the

impoundment's contents. Note that on-site units that

are used only to store hazardous wastes under emergency
conditions need not be permitted under RCRA; however, it

is recommended that they be designed, installed, and
operated in accordance with Part 264 standards.

5.6 CLOSURE AND POST-CLOSURE CARE

5.6.1 Closure of Storage Impoundments

5.6.1.1 The Federal Requirement --
Section 270.17(g) requires that the application include:

A description of how hazardous waste residues and
contaminanted materials will be removed from the
unit at closure, as required under §264.228(a)(1l).

Section 264.228(a)(l) states:
At closure, the owner or operator must:

(1) Remove or decontaminate all waste residues,
contaminated containment system components (liners,
etc.) contaminated sub-soils, and structures and
equipment contaminated with waste and leachate,
and manage them as hazardous waste unless §261.3(d4d)
of this chapter applies;...

5.6.1.2 Guidance to Achieve the Part 264 Standard --

In order to close a storage impoundment, all wastes, waste

residues, contaminated system components such as liners,



contaminated subsoils, and contaminated structures and equipment
must be removed or decontaminated. This is necessary because

no post-closure care or monitoring is required. All the removed
residues, subsoils; and equipment must be managed as hazardous
wastes unless the provisions of §261.3(d) are complied with.

If the permittee makes all reasonable efforts to comply with
the regulations (e.g., he removes or decontaminates all waste and
waste residue above the liner as well as some contaminated subsoil)
and then finds that he cannot comply with his closure plan because
he is unable to remove or decontaminate all of the remaining subsoil
he must close the unit as a disposal impoundment and perform
post-closure care, This situation is likely to occur in the case
of existing portions that do not have liners or adequate liners.
Contamination may have migrated a considerable distance from the
impoundment and possibly even entered the ground water. This
situation necessitates closure under the second alternative to
minimize the rate of migration and monitor for potential ground-
water contamination, In contrast, facilities with good liners that
do not fail will be able to avoid post-closure responsibilities.
The applicant should refer to Reference 3 and 6.

The regulations cited above establish two sets (1) things
that are hazardous wastes and (2) things that are only contaminated.
Hazardous wastes must be removed and managed as hazardous wastes.
Contaminated materials may not be polluted to such a degree as to
constitute hazardous wastes, but must be managed as such unless

they can be shown to be exempt via §261.3(d).
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The Agency has considered the degree to which a permittee
must remove or decontaminate subsoils, and so forth from storage
impoundments. It considers that the requirements of §264.228(a)(1l)
will be complied with when the remaining subsoil contains hazardous
constituents at concentrations no greater than those of the same
subsoil prior to installation of the impoundment, i.e., not
greater than background levels.

If the applicant anticipates attempts to demonstrate
compliance, he should include plans to sample and analyze subsoil
and report the results in the permit application. These plans
should indicate the location, depth, and methods to be used in
sample acquisition. The analytical results may be accepted as
the background levels that must be met as a criteria for closure
of a storage impoundment,

The Agency believes that a three-layer final cover (cap) will
adequately minimize infiltration of precipitation, which is the
primary purpose of the final cover. The final cover acts to
minimize infiltration by causing precipitation to run off through
use of slopes, drainage layers, and impermeable and slightly
permeable barriers. Other functions of the final cover include
prevention of: contamination of surface run-off, wind dispersal
of hazardous wastes, and direct contact with hazardous wastes by
people and animals straying onto the site., For guidance on an
acceptable final cover, the applicant should refer to Reference 5.

To prevent the "bathtub effect," i.e., to prevent the impound-

ment from filling with leachate after closure, the final cover

2]
I

53



must be no more permeable than the most impermeable component of
the liner system (or of the underlying soils). 1In this way, no
more precipitation is allowed to infiltrate the impoundment than
can escape through the bottom liner. Prevention of the "bathtub
effect" is important so as to eliminate the possibility of surface
overflow or migration through porous surface strata.

The final cover should be designed to accommodate pressures
resulting from gas generated within the wastes. The cover should
either withstand these pressures and retain the gases; or prefer-
ably, the gases should be safely vented to the atmosphere. The
design shall include a discussion of the potential for gas gener-
ation and include features to manage the gas. (See the discussion
about gas in Section 8.2.1.2.)

5.6.1.3 Guidance to Address the Application Information
Requirement --

A suggested attachment to the permit application is Closure
Plan for Storage Impoundment. The applicant should submit for
review a description of the fate of the hazardous wastes, contam-
inated sludges, soils, liners, and equipment at the time of closure.
Such materials must either be treated or decontaminated to render
them nonhazardous, or transferred to a permitted hazardous waste
management facility capable of properly managing those materials.
The applicant should describe the specific testing that will be
used to determine if the soil liner or other components are
hazardous. The applicant should state how he is going to deter-
mine the depth to which the hazardous constituents have migrated

into any liner.
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The application should include a description of methods
to be used to remove wastes and contaminated materials, treat
hazardous waste and residues at the site, and decontaminate
equipment as appropriate. This description may include:

- Methods for removing liquids, sludges, liners and

contaminated soils (e.g., excavation of soil liners

with a backhoe).

- Equipment requiring decontamination and decontamination
methods to be used (e.g., steam cleaning of backhoes).

- Listings of equipment and supplies required to conduct
closure (e.g., specific chemicals, bulldozers, and vacuum
trucks) indicating those supplies and equipment currently
available at the facility.

For an existing facility, the applicant should submit a
contingency closure plan (i.e., the information that is needed
for closure of a disposal impoundment Section 5.6.2). This
requirement is for impoundments not designed in accordance with
§264.221(a) nor exempted by §264.221(b). The regulations
anticipated that some existing surface impoundments without
adequate liners will not be able to meet (economically meet) the
closure requirements for a storage facility. Such units will
then have to be closed as disposal surface impoundments with the
associated cover, ground-water monitoring, post-closure care,
etc, requirements. Therefore, applicants for existing storage
units should plan (as a contingency) how the unit will be closed
as a disposal unit, Also note that the financial assurance
requirements of the General Facilities Standards requires the

cost estimate for the contingent closure plan, not the anticipated,

normal closure plan., It was assumed that closure as a disposal



unit would cost more than closure as a storage unit;
therefore, the higher cost is to be included for financial
assurance considerations,

5.6.2 Closure of Disposal Impoundments

5.6.2.1 The Federal Requirement --
Section 122,25(b)(3)(vii) requires that:

++..FOr any wastes not to be removed from the unit
upon closure, the owner or operator must submit
detailed plans and an engineering report describing
how §264.228(a) and (b) will be complied with,

This information should be included in the closure
plan and, where applicable, the post-closure plan
submitted under §270.14(b)(13):

Section 264.228(a)(2) requires the facility to:

(2)(i) Eliminate free liquids by removing liquid
wastes or solidifying the remaining waste residues;

ii) stabilize remaining wastes to increase bearing capacity
to a sufficient degree to support final cover; and

(iii) Cover the surface impoundment with a final cover
designed and constructed to:

(A) Provide long-term minimization of the migration
of liquids through the closed impoundment;

(B) Function with minimum maintenance;

(C) Promote drainage and minimize erosion or abrasion
of the final cover;

(D) Accommodate settling and subsidence so that the
cover's integrity is maintained; and

(E) Have a permeability less than or equal to the
permeability of any bottom liner system or natural
subsoils present.

5.6.2.2 Guidance to Achieve the Part 264 Standard --
Closure of a disposal surface impoundment requires several

steps. First, free liquids must be eliminated by removing liquid



wastes and/or solidifying the remaining waste residues. This
is an important step in minimizing the rate of leachate
migration,.

Second, the remaining wastes must be stabilized to such
a bearing capacity as will support final cover, including
the top liner and earth materials placed above that liner to
protect the liner, allow the growth of shallow-rooted vegetation,
and promote drainage. Failure to do so is likely to result
in substantial differential settlement of the final cover
over time, thereby creating channels through which liquids
can enter the impoundment and eventually leach the waste
constituents into the ground water. Stabilization does not
necessarily refer to patented or other commercial processes
to fix or stabilize wastes.

Third, a final cover must be placed over the closed
impoundment. The cover must be designed and constructed to
provide long-term minimization of the migration of liquids
into the closed impoundment. 1In addition, the cover must
have a barrier layer with hydraulic conductivity no greater
than that of the bottom liner,

The final cover must also be designed to minimize erosion,
since erosion would result in exposure of the covered wastes
and increased infiltration. Such protection is provided by
proper sloping, cover with appropriate vegetation, and other
construction techniques. Finally, the cover must accommodate

settling and subsidence so that its integrity is maintained.



For additional guidance the applicant should see Guide to
the Disposal of Chemical Stabilized and Solidified wWastes

(Reference 7).

5.6.2.3 Guidance to Address the Application Information
Requirement --

A suggested attachment to the permit application is Closure
Plan for Disposal Surface Impoundment. The application should
include specific information concerning free liquids and waste
stabilization as follows:

- Detailed information on how free liquids will be removed
or solidified.

- Detailed plans describing how the wastes will be
stabilized.

- Results from analyses showing that the stabilized wastes
will provide sufficient, permanent support for the cover
and other expected loadings. Representative samples of
the waste, obtained as described in Reference 2 and in
Section 5.2.2.3 of this manual, should be subjected to
the stabilization/solidification technique chosen and
the product analyzed to determine its bearing strength.
The bearing strength should be shown, through engineering
calculations and supporting laboratory tests, to be
sufficent to support the maximum anticipated loadings
that could result from other wastes, the cover, and
construction equipment that will be employed to close
the facility.

— The unconfined compressive strength and consolidation
charaateristics of the stabilized waste should be
determined using ASTM method D2116-66 or the U.S.
Army's method presented in Appendix VII of Engineering
and Design - Laboratory Soils Testing, publication
number EM 1110-2-1906, or an equivalent method.

The applicant should also submit the following information:

- If a design other than that defined by EPA in Reference 5
is used, submit engineering calculations to show that the
proposed cover will provide long-term minimization of
migration of liquids through the closed impoundment.

The applicant should demonstrate that infiltration is



equivalent to or less than the cover design provided
in Reference 5. The use of the HELP model is suggested
(See Reference 9).

Demonstrate that the cover system will function
effectively with minimum maintenance. For example,

data should be provided showing that the vegetative
cover crop is adapted to regional conditions and is

able to thrive with minimal irrigation or fertilization,

Provide the following information concerning drainage
and erosion:

-- Data demonstrating that the proposed slopes will
not cause significant erosion of the final cover.
(The USDA Universal Soil Loss Equation may be
used in this demonstration.) This equation is
described in Reference 5 and should be used when
proposed slopes do not conform to the Reference 5
policy.

-- Description of the material in the drainage layer
of the final cover that will be used, including
the type and permeability of the material.

-- Engineering calculations and designs showing that
precipitation will drain freely to the side.

-—- Data addressing the potential for clogging of the
drainage layer. The use of the Army Corps of
Engineers clogging criteria formulas described in
Reference 4 is recommended.

Submit the following information concerning settlement
and subsidence:

-- Data addressing the potential for settlement due
to consolidation of the foundation. This analysis
should consider immediate settlement, primary
consolidation, secondary consolidation and creep,
and liquefaction. The immediate (compression)
settlement should consider the strength and elastic
properties of the foundation soils. The primary
and secondary consolidation should be estimated
based on consolidation tests performed on undisturbed
soil samples, Settlement due to creep or liquefaction
should also be estimated for the slopes and bottom
of a landfill, if the subsurface soils are susceptible
to creep or if there is a potential for liquefaction
of the foundation soils.



-- Data addressing the potential for settlement due to
consolidation of the soil-type liner., This analysis
should consider the same factors as described
above for foundation consolidation, Analysis of
settlement due to consolidation of the soil-type
liner may be similar to that for the foundation,
except that liquefaction potential for the filter
and drain materials above or underlying the liner
should also be considered in the analysis.

-~ Analysis of settlement due to the compression of
the impounded waste material should consider the
following conditions: dewatering of waste material,
biological oxidation of organics, and chemical
conversion of solid to dissolved waste.

-- Analysis of settlement due to any further dewatering
of waste material should consider the evaporation,
drainage conditions, and fluidity and homogeneity
of the waste material. The settlement due to
consolidation under the weight of the waste and
the cover may be analyzed based on consolidation
test results performed on undisturbed representative
waste sediment samples in the impoundment. Both
primary and secondary consolidation settlement
shall be estimated. For nonhomogeneous, unsaturated,
compacted or uncompacted waste sediments, the
settlement analysis should take into consideration
stress-induced collapse of voids within the waste
material. To accommodate the amount of settlement,
the placement of the cover should be scheduled
accordingly.

-- Settlement due to biological oxidation of organics
may be calculated by assuming that one (1) pound of
organic matter will be destroyed for each two (2)
pounds of oxygen consumed in the BOD test, Settlement
potential for dissolution of waste due to chemical
conversion should be tested by performing chemical
leaching on the waste materials,

-- Information addressing the effects of freeze/thaw on
the integrity of the proposed cover.

-~ Data on the effects of subsidence/settlement on the
ability of the final cover to minimize infiltration.

Clearly document that the final cover has a permeability
less than or equal to the permeability of any bottom
liner system or natural subsoils present. This item

can simply point out permeability data for the liner

and cover systems attached to the application.



- Discussion of the effects on the final cover due to
freeze/thaw. The applicant should demonstrate that the
synthetic liner in the final cover is located wholly
below the average depth of the frost penetration in the
specific area,

The attached Closure Plan should contain the raw data,
assumptions, calculations, drawings, and specifications necessary
to support the analysis of the final cover's ability to meet the
requirements., Specifically, the design of the cover should
include:

- Detailed drawing(s) of the proposed layers in the final
cover, including such items as the thickness of each
layer, and the dimensions of the cover system,

- The common name, species, and variety of the cover crop
to be established.

- A description of the synthetic liner that will be used
in the final cover, including the type of synthetic
liner, its chemical properties, and the manufacturer's
specifications of its physical strength and thickness.
An explanation of why the synthetic liner was selectd
should also be provided.

- Descriptions of any protective materials placed above
and below the synthetic liner and specification of the
type of material,

- Characteristics of any clay layer placed beneath the
liner in the final cover (including thickness and
permeability).

- The construction plans for the clay layer.

- Analysis of surface drainage and discussion of erosion
control,

- Installation procedures for each layer of the cover
with emphasis on installation of the synthetic
membrane,

- Specifications for the drainage layer including hydraulic
conductivity,

5-61



5.6.3 Post-Closure Care of Disposal Impoundments

5.6.3.1 The Federal Requirement --

Section 264.228(b) states:

(b) If some waste residues or contaminated materials
are left in place at final closure, the owner or
operator must comply with all post-closure require-
ments contained in §§264.117 - 264.120, including
maintenance and monitoring throughout the post-
closure care period (specified in the permit under
§264.117). The owner or operator must:

(1) Maintain the integrity and effectiveness of the
final cover including making repairs to the cap
as necessary to correct the effects of settling,
subsidence, erosion, or other events;

(2) Maintain and monitor the leak detection system in
accordance with §264.222, where such a system is
present between double liner systems;

(3) Maintain and monitor the ground-water monitoring
system and comply with all other applicable
requirements of Subpart F of this part; and

(4) Prevent run-off from eroding or otherwise damaging
the final cover,

5.6.3.2 Guidance to Achieve the Part 264 Standard --
Post-closure care must be continued for 30 years after the
date of completing closure unless the Regional Administrator
establishes a different period. Post closure care consists of
maintaining the final cover and performing monitoring, and
response, as necessary, to prevent adverse impacts on human
health and on the environment, The frequency of monitoring and
maintenance activities should be balanced with the specific
factors considered in the initial closure design (i.e., climate,

waste type, soil, vegetation, etc.).



5.6.3.3 Guidance to Address the Application Information
Requirements --

The applicant should submit a list of planned activities that
will be conducted in order to comply with the post-closure care
requirements. A suggested attachment to the permit application
is Post-Closure Care Plan, At a minimum, the plan should include
the following:

- Frequency of inspection of the closed facility and what
will be inspected.

- Remedial action plans describing how deterioration of
the final cover will be remedied (e.g., reestablishing
the vegetated layer).

- Frequency with which the monitoring devices will be
sampled and constituents monitored.

- The design of run-on controls and the inspection of
these controls in order to prevent erosion of the
final cover,

For further guidance, the applicant is referred to EPA

Publication No. SW-867, Evaluating Cover Systems for Solid and

Hazardous Waste, September 1982, Chapter 4.

5.7 SPECIAL REOUIREMENTS FOR IGNITABLE OR REACTIVE WASTE

5.7.1 The Federal Requirement

Section 270.17(h) requires that the Part B permit application

include:

If ignitable or reactive wastes are to be placed
in a surface impoundment, an explanation of how
§264 .229 will be complied with;

Section 264.229 states:

Ignitable or reactive waste must not be placed in
a surface impoundment, unless:

(a) The waste is treated, rendered, or mixed before or
immediately after placement in the impoundment so
that:



(1) The resulting waste, mixture, or dissolution of
material no longer meets the definition of ignitable
or reactive waste under §261.21 or 261.23 of this
chapter; and

(2) Section 264.17(b) is complied with; or
(b) The waste is managed in such a way that it is
protected from any material or conditions which

may cause it to ignite or react; or

(c) The surface impoundment is used solely for
emergencies.

5.7.2 Guidance to Achieve the Part 264 Standard

The regulations require the permittee to take precautions
to prevent accidental ignition or reaction of ignitable or
reactive wastes and to protect the waste from sources of ignition,

5.7.3 Guidance to Address the Application Information
Requirement

Suggested attachment(s) to the permit application are
Ignitable and/or Reactive Waste Management Plan(s). The applicant
should provide at least the following information:

-~ Description of how ignitable or reactive wastes will
be identified when received at the site (should also
be included in the Waste Analysis Plan).

- Description of the procedure for treating or mixing
the ignitable or reactive wastes before or immediately
after placement in the impoundment.

~ Results of laboratory or field experiments that demon-
strate that after treatment or mixing and placement
in the impoundment, the reactive or ignitable waste
will be rendered non-~reactive or non-ignitable.

- Description of how §264.17(b) will be complied with
(i.e., describe what precautions will be taken to
prevent reactions which: (1) generate extreme heat
or pressure, fire or explosions, or violent reactions;
(2) produce uncontrolled toxic mists, fumes, dusts,
or gases in sufficient quantities to threaten human
health or the environment; (3) produce uncontrolled,



flammable fumes or gases in sufficient quantities to
pose a risk of fire or explosion; (4) damage the
structural integrity of the device or facility, and
(5) through other like means threaten human health
or the environment).

Additional guidance on the ignitable and reactive waste
information needs is provided in Reference 1.
5.8 SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES

5.8.1 The Federal Requirement

Section 270.17(i) required that the Part B application

include:

(ix) If compatible wastes, or incompatible wastes and
materials will be placed in a surface impoundment,
an explanation of how §264.17 will be complied
with,

Section 264.230 states:
Incompatible wastes, or incompatible wastes and
materials, (see Appendix V of this part examples)
must not be placed in a surface impoundment,
unless §264.17(b) is complied with,

5.8.2 Guidance to Achieve the Part 264 Standard

The permittee must not place incompatible wastes or
incompatible wastes and materials in the same hazardous
waste facility., The purpose of this is to prevent fires,
explosions, gaseous emissions, leaching, or other discharges
which could result,.

It is possible for potentially incompatible wastes to be
mixed in a way that precludes a reaction (e.g., adding acid
to water rather than water to acid) or that neutralizes them
(e.g., a strong acid mixed with a strong base), or by generating

flammable gases in a closed tank equipped so that ignition



cannot occur, and burning the gases in an incinerator. 1If an
applicant plans to use any of these or other techniques, they
should be fully described.

The following lists are examples of potentially incompatible
wastes, waste components, and materials, along with the harmful
consequences that result from mixing materials in one group
with materials in another group. The list is intended to
indicate the need for special precautions when managing these
potentially incompatible waste materials or components. This
list is not intended to be exhaustive. A permittee must, as
the regulations require, adequately analyze his wastes so that
he can avoid creating uncontrolled substances or reactions of
the type listed below, whether they are listed below or not,

In the lists below, the mixing of a Group A material with a

Group B material may have the potential consequences as noted.

Group 1-A Group 1-B
Acetylene sludge Acid sludge
Alkaline caustic liquids Acid and water
Alkaline cleaner Battery acid
Alkaline corrosive liquids Chemical cleaners
Alkaline corrosive battery fluid Electrolyte acid
Caustic wastewater Btching acid(liquid
Lime sludge and other corrosive or solvent)

alkaklies Pickling liquor and
Lime wastewater other corrosive acids
Lime and water Spent acid
Spent caustic Spent mixed acid

Sspent sulfuric acid

Potential Consequences: Heat generation; violent reaction




Group 2-A

Aluminum

Beryllium

Calcium

Lithium

Magnesium

Potassium

Sodium

Zinc powder

Other reactive metals and
metal hydrides

Potential Consequences:

Group 3-A

Alcohols
Water

Potential Conseguences:

P . T R R e

Group 4-A

Alcohols

Aldehydes

Halogenated hydrocarbons
Nitrated hydrocarbons
Unsaturated hydrocarbons

Group 2-B

Any waste in Group 1-A
or 1-B

Fire or explosion; generation of
flammable hydrogen gas.

— wm ew e ww e e e e o ww mm e my dm e e

Group 3-B

Any concentrated waste in
Groups 1-A or 1-B

Calcium

Lithium

Metal hydrides

Potassium

SoyCly, SOClp, PClj, CH3SiClj
Other water-reactive waste

Fire, explosion, or heat generation;
generation of flammable toxic gases.

B - . T T R e e

Group 4-B

Concentrated Group 1-A or
1-B wastes

Group 2-A wastes

Other reactive organic compounds

and solvents

Potential Consequences:

Fire, explosion, or violent reaction.

- wm amm ms ew mm mw w me

Group 5-A

Spent cyanide and sulfide
solutions

- ew e mm e em we wm et wm mm e el e e wm e em om

Group 5-B

Group 1-B wastes

Potential Consequences: Generation of toxic hydrogen cyanide

or hydrogen sulfide gas.



Group 6-A Group 6-RB

Chlorates Acetic acid and other
Chlorine organic acids

Chorites Concentrated mineral acids
Chromic acid Group 2-A wastes
Hypochlorites Group 4-A wastes

Nitrates Other flammable and

Nitric acid, fuming combustible wastes
Perchlorates

Permanganates

Peroxides

Other strong oxidizers

Potential Consequences: Fire, explosion, or violent
reaction,

5.8.3 Guidance to Address the Application Information
Requirement --

A suggested attachment to the permit application is Manage-
ment Plan for Incompatible Wastes. The applicant should first
determine whether incompatible wastes and/or materials will be
placed in surface impoundments by following the subsequent

steps and providing the information in the permit application:

- Review the lists of incompatible wastes above and identify

any that may be received.

~ Identify other wastes to be disposed that are not shown
in the above 1lists.

- Determine if any mixture of these wastes or materials
is incompatible and identify the wastes and nature
of the incompatibility. (Note: if available, the
applicant may use Reference 10, A Method for Determining

Compatibility of Waste, as an aid in determining
compatibility of wastes; however, this document should
be used with the cautions noted in Section 3.4.3.2 of
this Manual.)

If incompatible wastes and/or materials will be stored or
disposed together, the applicant must describe:

- Methods for identifying these wastes as they are received
at the site.



~ Step-by-step procedures for managing incompatible wastes
or material to prevent undesirable reactions or effects
defined in §264.17(b).

~ Laboratory or field data demonstrating that incompatible
wastes can be safely managed at the impoundment using the
proposed procedures,
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5.10 CHECKLIST

Table 5-2 is a checklist of permit application requirements
for surface impoundments., Both storage and disposal impoundments
are included. These two types are further subdivided to identify
new versus existing units and the varying requirements, depending
on liner configuration.

The applicant is encouraged to use the checklist and to
incorporate it into the permit application. The checklist identi-
fies the application requirements and provides references to Parts
264 and 270. The applicant should identify the location in the
application of the material addressing each requirement. Space is
provided for this. This will ensure that the application is com-
plete. As noted in Section 4.0, it is suggested that a copy of
this checklist be included as part of the permit application to aid
the reviewers., This will help them to more readily locate specific
aspects of the application and communications between reviewers and
applicants will be facilitated.

Definitions of terms used in the checklist are provided below.
Footnotes included in the checklist are explained on the last page

of the checklist.

Storage SI: Storage Surface Impoundment

Existing: A surface impoundment that was in operation
or for which construction had commenced on
or before issuance of Part B permit and which
has or will receive hazardous wastes after
January 26, 1983.



New, Type 1l: Single liner (synthetic or soil). Ground-
water monitoring required (g-w).

New, Type 2: Double liner, leak detection system, and above
ground water, Ground-water monitoring not
required.

New, Type 3: Exempt from liner requirement. Ground-water
monitoring may not be required.

Disposal SI: Disposal Surface Impoundment
Existing: A surface impoundment that was in operation
or for which construction had commenced on
or before issuance of Part B permit and
which has or will receive hazardous wastes
after January 26, 1983,

New, Type 1l: Single synthetic liner, ground-water monitoring
required (g-w).

New, Type 2: Double liner, leak detection system, and above
ground water., Ground-water monitoring not
required.

New, Type 3: Exempt from liner requirement. Ground-water
monitoring may not be required.

An "X" in the checklist indicates that the applicant for that type
of unit must address the specific item or an equivalent optional

item (if available) in the permit application.

An "0" in the checklist indicates that the item is optional in the
permit application. Response to an optional item may eliminate
the necessity of responding to certain items that might otherwise

be required.

An "e" in the checklist indicates that the item does not apply to
"existing portions" of existing units, but does apply to new por-

tions of existing units.



A blank space in the checklist means that either the subject
requirement is general, with specific requirements listed below
it - the general subject requirement serves as a heading for
subordinates, or that the subject requirement does not

apply to that type of management unit,
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TABLE 5-2

PERMIT APPLICATION CHECKLIST FOR SURFACE IMPOUNDMENTS

Page 1
Part 270 Part 264 Subject Requirement
270.14(b) Part B General Information Requirements

270.14(b)(1)
270.14(b)(2) 264.13(a)

270.14(b)(3)

264.13(b)(1)
through (5)

264.13(b)(6)
and 264.17(c)

264.13(c)

270.14(b)(4)

General description of the facility

Chemical and physical analysis of hazardous
wastes to be handled

Waste analysis plan

Analysis parameters with rationale

Test methods for analyzing parameters

Procedure for collecting representative samples
Frequency of analyses

List and description of waste analyses to be
generator supplied

Waste analysis procedures for ignitable,
reactive, incompatible wastes

For off-site facilities, procedures to identify
each waste movement, and

Procedures for collecting representative
samples

Security description for active portion of
facility

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 2 liners

New, Type 3, 0 liners

STORAGE
SI

Existing

New, Type 2, 2 liners

New, Type 3, 0 liners

New, Type 1, 1 liner, g-w DISPOSAL

SI

Location in
Application
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SURFACE IMPOUNDMENTS (Continued)

Page _ 2
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.14(a) - Security procedures waiver justification 0{ 0] 0] 0 O| Of Of O
- Unknowing/unauthorized contact with waste
not harmful 0! 0] 0} 0 Of 0
- Unknowing/unauthorized disturbance of waste
or equipment cannot cause violation of
Part 264 0] 0j0{0[0]0] 0] O
264.14(b) Description of 24-hour surveillance system, or X| X§ X1 X} XI X] X{ X
Description of artificial or natural barriers,
and X| Xi X] X] X] Xl Xj X
Description of controlled entry/egress
procedures, and X] XI X] X] X] X] X] X
264.14(c) - Description of warning signs X| X| x| x| X{ X] X| X
- List of languages on signs X1 X} XD X] X} X| X| X
- Statement of 25-foot legibility X{ X X[ X] X] X} X] X

270.14(b)(5)

264.15(b)(1)

- Description of sign locations and numbers
of signs

General Inspection Schedule and Procedures
Description

- Written schedule
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SURFACE IMPOUNDMENTS (Continued)

Page 3
Part 270 Part 264 Subject Requirement
264.15(b)(2) - Statement as to where, at facility, inspection
and schedule and inspection records will be kept
265.15(d)
264.15(b)(1) - Identification of equipment/processes to be
inspected
264.15(b)(3) - Identification of types of problems each
equipment/process to be checked for
264.15(b)(4) - Frequency of inspections by equipment/process
264.15(c) - Schedule of remedial action
270.14(b)(5) and 264.15(a) and - Specific Inspection Requirements for Surface
270.17(d) 264.226 Impoundments, description of procedures for
- Inspection of liners/covers during and
immediately after installation
270.14(b)(5) and 264.15(a) and - Inspections weekly and after storms for
270.17(d) 264.226

- Operation of overtopping controls
- Sudden drop in impoundment liquid level

- Presence of liquid in leak detection
system

- lIntegrity of dikes/containment devices

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 2 liners

New, Type 3, O liners

Existing

STORAGE
SI
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Application Comments




SURFACE IMPOUNDMENTS (Continued)

Page 4
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2. 2 liners Sl
New, Type 3, 0 liners
Existing
New, Type 1, 1 Tiner, g-w_ DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- For new units, statement from qualified
engineer that integrity of dikes will
be certified upon construction. XIX[X] | X] X[ X
- Qualified engineer's certification of
dike integrity for X X
ﬁ"
~ - Stress X X
o
- Piping/scouring X X
270.14(b)(6) Part 264 Preparedness and Prevention Documentation
Subpart C
- Waiver(s) request and justification 0101010]0{0(0]0
264.32(a) - Description of internal communications/alarm
system(s) XEXTX]X]X] X] XX
264.34(a) - Documentation of personnel access to internal
communication/alarm system(s) XIX] X XIXEX] XX
264.32(b) - Description of external communications/alarm
system(s) XIX]IXIXIX[X]X]X
264.34(b) - Documentation of personnel access to external
communications/alarm system(s) XIXIX]X[X]X{X]X
264-.32(c) - Description of fire control/extinguishing,

spill control, and decontamination equipment
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SURFACE IMPOUNDMENTS (Continued)

Page 5
Part 270 Part 264 Subject Requirement

264.32(d) - Documentation of adequate water volume and
pressure for above equipment

264.33 - Documentation of equipment testing/
maintenance schedule and procedures

264.35 - Documentation of adequate aisle space

264.37 (also - Documentation and descriptions of arrange-

270.14(b)(7)

264.52(c))

264.37(a)(2)

Part 264
Subpart D

ments or attempts at arrangements with:
- Police department(s)

- Fire department(s)

- Hospitals

- lLocal emergency response teams

- State emergency response teams

- Emergency response contractors

- Equipment suppliers

- Documentation of agreements designating
primary emergency authority

Contingency Plan Documentation

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 2 liners

New, Type 3, 0 liners

STORAGE
SI

Existing

New, Type 2, 2 liners

New, Type 3, 0 liners

New, Type 1, 1 liner, g-w DISPOSAL

SI

Location in
Application

Comments




8L~§

SURFACE IMPOUNDMENTS (Continued)

Page 6
Part 270 Part 264 Subject Requirement
264.51 and Criteria for implementation of contingency
264.52(a) plan
264.52(d) Emergency Coordinators Identification
=~ Names
- Addresses
~ Home/Work Phones
264.55 - Documentation of Qualifications
- Documentation of Authority
- Description of notification procedure
264.52(e) Emergency equipment list
- Documentation of equipment location
- Physical description of equipment
- Statement of equipment capabilities
264.52(f) Evacuation Plan

- (Criteria for implementation

- Description of signal(s) to implement

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners sl
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners Si
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 7
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Si
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g~w_ DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Description of primary and alternate routes XIX[XIXIXIX|X
264.53 Contingency Plan Copy Location
- Description of location of facility's
copy of plan XIXIX[XIXIX][X
- Number of duplicate copies distributed
and their location XIXIXIXIX] XX
264.54 Contingency Plan Amendment
- Identification of person responsible
and authorized to change/amend plan XIXIXIXEXIX X
- Description of procedure to change/amend
facility copy of plan XIX{XEXIX{X{X
- QDescription of procedure to insure
update of all copies of plan XIXIXIXX[XiX
264.56 Detailed Emergency Procedures
- Procedure for facility personnel
notification XXX [X[XIX]X
- Procedure for state/local agency
notification XXX IXPX X)X
- Procedure for identification of character,
source, amount, and areal extent of
released materials XEX{X[X{X[X]|X
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SURFACE IMPOUNDMENTS (Continued)

Page 8
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Procedure for assessment of environment/
human health hazards X XEXEXEX] X XX
- Identification of On-Scene Coordinator
for geographic area X| X[ X] X| X§ X! X| X
- Description of specific responses and
control procedures for
- Fire X{ X1 X} X] X] X} X{ X
- Explosion X| X[ X[ X] X] X] X] X
- Spill X{ X] X1 X] X| X]| X| X
- Description of process shutdown and
monitoring procedures Xi X| X{ X} X} X} X! X
- Description of cleanup procedures and
associated material treating, storing,
disposal procedures X| X1 X} X] X| x| X| X
- Description of emergency equipment
cleaning and refitting procedures X X1 X[ x] x) x] x| x
- PDescription of procedures to insure
incompatible waste segregation during
cleanup X{ X} X] X| X| X] X| X
270.14(b)(7) and 264.227 - Specific Contingency Plan Requirements for
270.17(f) Surface Impoundments




SURFACE IMPOUNDMENTS (Continued)

Page _ 9
Part 270 Part 264 Subject Requirement
- Procedure for stopping waste addition to
impoundment
264.227 - Procedure for containing leakage

18-§

[Note:

270.14(b)(8)

Procedure to prevent catastrophic failure
Procedure for emptying impoundment

Procedure for recertifying and reactivating
impoundment

Procedure for closing impoundment

There are no §270 requirements which parallel Part 264, Subpart E.
However, the applicant should be familiar with the following sections
of the regulations since the requirements in them will be enforceable
under any permit received.

Part 264, Subpart E, §264.70 through §264.77

Part 270.30, Subpart C

The applicant should be prepared to respond to inquiries by the
permit application reviewers regarding these requirements. ]

- Preventive Procedures, Structures, and Equipment
Documentation, including description of
equipment/procedures to

Prevent hazards during unloading operations

Prevent water supply contamination

Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners S1

New, Type 3, 0 liners

Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 10
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w  DISPOSAL
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Mitigate equipment failure and power outages XEX[XIX]X]X] X[ X
- Prevent undue personnel exposure to wastes X{XPXIXIXTX] X)X
270.14(b)(9) 264.17 Prevention of Accidental Ignition or Reaction
Documentation
- Description of separation and protection of
ignitable, reactive, incompatible wastes X[ XEX{XIX[X] X[ X
- Description of ignitable, reactive,
incompatible wastes handling procedures X[ X|X] X)X X] X[ X
- Description of number, location, and type
of warning/prohibition signs XXX XX X[ X]X
- Documentation that procedures are adequate
to prevent accidental ignitions or reactions XEX[XIX]X] X1 X} X
270.14(b)(9) and 264.17(b) Specific Ignitable/Reactive Waste Requirements
270.17(h) and for Surface Impoundments if I/R wastes
270.17(i) stored/disposed.
264.229 ~ Procedures that render waste nonreactive
or nonignitable, or XXX XPXEX] XX
- Procedures for preventing reactions, and 0/0j0]0j0j0[0j0 _
- Procedures for protecting wastes, or 0/0/0]0]0]0i0{0 )
- "Emergency use only" documentation 0]0]0]|0
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Page 11

SURFACE IMPOUNDMENTS (Continued)

Part 270 Part 264

Subject Requirement

264.230

270.14(b)(10)

270.14(b)(11)

270.14(b)(11)(i)
and (ii)

264.18(a)

Incompatible waste segregation or
protection procedures

Traffic Documentation, identification of:

Waste movement routes
Number of movements by type vehicle

Quantity of waste moved per movement
per vehicle

Traffic control signals and personnel

Route surface composition and load
bearing capacity

Facility Location Documentation

Political! jurisdiction identified (new
tacilities only)

Comparison to Appendix VI of Part 264

Demonstration that faults with displacement
in Holocene time are more than 3,000 feet
from facility (western states)

If Holocene-time faults are within 3,000 feet,
demonstration that no faults pass within
200 feet of unit sites (western states)

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w  DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 12
Part 270 Part 264 Subject Requirement
270.14(b)(11), 264.18(b) Documentation of facility location relative

(iii) through (v)

to 100-year flood plain level or wave
action flooding

If unit in flood plain, documentation
that facility can withstand the 100-year
flood without washout by:

Analysis of hydrodynamic/hydrostatic forces
resulting at site from 100-year flood, and

Presentation of operating units and flood
protection devices design and how they will
prevent washout, or

Plan for removal of waste before washout
including,

- Timing of removal relative to flood levels
- Estimated time to remove all waste

- Location to which waste will be moved
and proof of compliance with Parts 270
and 264 through 267 of this Chapter

- Detailed description of personnel,
equipment, and procedures for waste
removal sufficient to insure availability
in time for use

txisting

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w  DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Part 270

Part 264

Subject Requirement

i

dy  270.14(b)(12)
(&)

270.14(b)(13)

264.16

264.112

- Analysis of potential for discharge
during waste movement

- A plan documenting how and on what time
schedule the facility will comply with
§264.18(b) if not in compliance
(existing facilities only)

Personnel Training Program Documentation

- Outline of introductory and continuing
personnel training programs

- Identification and qualifications of
program instructor

- Brief description of how training program
meets actual job tasks

- Description of procedures to insure all
appropriate personnel receive appropriate
training and receive annual training review

- Description of records to be kept, their
location, and procedures to insure they are
retained for proper length of time

Closure Plan Documentation

- Description of partial and final closure
procedures

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Si
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 14
Part 270 Part 264 Subject Requirement
~ Description of maximum unclosed portion
during facility life
~ Estimate of maximum waste inventory in
storage/treatment during facility life
264.114 ~ Equipment decontamination procedure
- Estimated year of closure
254.113 - Description of closure schedule including
- Total time to close
270.14(b)(13) 254.113 - Trackable intervening closure activities
- Llocation(s) and number of copies of
closure plan
- Identification of person responsible for
storage and updating of facility copy of
closure plan
- Procedure for updating all other copies
of closure plan
270.14(b)(13) and 264.112 and Specific Closure Plan Requirements for
270.17(g) 264.228(a) Surface Impoundments

- Procedures for removal and/or decontami-
nation of all wastes and materials/equipment
associated with the impoundment, or

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page _ 15
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
) Location in
Part 270 Part 264 Subject Requirement Application Comments
- Detailing plans and engineering reports
describing L EER
- Elimination of free liquids J J J J
-~ Stabilization of remaining wastes J J J,J
- Design of final cover demonstratingl X J J Jix
- Liquid migration minimization X J 4 4 X|
=~ Function with minimum maintenance X X J X
- Drainage promotion X; X Xi X| X
- Erosion/abrasion minimization X Xl X{ X] X
- Settling/subsidence accommodation X X} X] X} X
- Permeability less than liner or
subsoils X X| X| X{ X
270.14(b)(13) 264.117 and - Post-Closure Plan Documentation [
264.118
- Description of ground-water monitoring
activities and frequencies X X[ X
- Description of maintenance activities
and frequencies for: X X X] X[ X
- Final containment structures X XXX X
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SURFACE IMPOUNDMENTS (Continued)

Page _ 16
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, O liners
Existing
New, Type 1, 1 Tiner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Reguirement Application Comments
- Facility monitoring equipment X XIXIX{X
Location(s) and number of copies of
post-closure plan X X{X|X| X
Identification and location (address and
phone number) of person responsible for
storage and updating of facility copy of
post-closure plan prior to closure X X]X|X{X
Identification and location (address and
phone number) of person responsible for
storage and updating facility copy of post-
closure plan during post-closure period X XIX] XX
Procedure for updating all other copies
of post-closure period X X]X|X|X
270.14(b)(13) and 264.118 and Specific Post-Closure Plan Requirements1
270.17(g) 264.228(b) for Surface Impoundments
- Procedures for maintenance and repair of
final cover X X|XIXiX
- Procedures for maintenance and monitoring
of leak detection system X
- Procedures for maintenance and monitoring
of ground-water monitoring system X X|X
- Procedures for compliance with Subpart F X XXX
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SURFACE IMPOUNDMENTS {Continued)

Page 17
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existiqg
New, Type 1, 1 1iner, g-w_ DISPOSAL
New, Type 2, 2 Tiners Sl
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Procedures for preventing run-on/run-off
final cover damage % ﬁ
270.14(b)(14) 264.120 Documentation of Notice on Deed (existing J
facilities only) |
- Statement that land used to manage wastes J
- Statement of restricted use per §284.117(c) 4
270.14(b)(15) 264.142 Closure Cost Estimate X
264.143 and Documentation of a financial assurance
264.146 mechanism for closure that is one of the
following: LR X X
264.151(a) - Closure trust fund 0100008 O O
264.151(b) - Surety bond guaranteeing payment 0{0] G 0] Of O Of Of
264.151(c) - Surety bond guaranteeing performance o
264.151(d) - Closure letter of credit 00{01010]0{0j O
264.151(e) - Closure insurance 0] 0] 0j 0] 0| 0] Of O
264.15(f) - Financial test and corporate guarantee 0{ 0] 0 0f 0} 0f 0} O
and (h)

- Multiple financial mechanism for one facility
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SURFACE IMPOUNDMENTS (Continued)

Page 18
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners Si
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Single financial mechanism for multiple
facilities 0{0j 0} 0 0] O 0; O
270.14(b)(16) 264.144 Post-Closure Cost Estimate1 X X| X| X| X
264.145 and Documentation of a financial assurance mechanism
264.146 for post-closure that is one of the following: X Xi X| X{ X
264.151(a) - Closure trust fund 0 0] 0} 0] O
264.151(b) - Surety bond guaranteeing payment 0 0]0]0i0
264.151(c) - Surety bond guaranteeing performance 0 0] 0/ 0] 0
264.151(d) - Post-closure letter of credit 0 0]0]0{0
264.151(e) - Post-closure insurance 0 0/0{0]0
264.151(f) - Financial test and corporate guarantee 0 0[0]0j0
and (h)
- Multiple financial mechanism for one facility 0 0]0[0]0
- Single financial mechanism for multiple
facilities 0 0/0;j0]0
270.14(b)(17) 264.147 Documentation of Insurance X] X[ X| X] X} X]| X} X
- Request for variance from insurance 010{0{0{0i0]0l0
264.151(1) - Insurance for sudden/accidental occurrences X1 X X] X| x| Xi x| x
and (j)
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SURFACE IMPOUNDMENTS (Continued)

Page 19
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, O liners
Existln?
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 llners
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Insurance for nonsudden/accidental occurrences X{X{X]XIXIX]X]|X
264.151(q) - Financial test for liability coverage ojojojojojojojo
270.14(b)(18) 264.149 Documentation of a State Required Financial2
Mechanism for Closure, Post-Closure, or

Liability including oj0jojojojojojo
- EPA I.D. number 0(0j0}010]0]0}0
- Facility name 0/0}0]0]0]0}0]0
~ Facility address 0jojojoljojojolo

- Amounts of liability coverage or funds
assured ojojojojojojojo

264.150 Documentation of State Assumed Responsibility2

for Closure Post-Closure or Liability including

Letter from State describing State's
responsibilities

Facility EPA 1.D. number
Facility name
Facility address

Amounts of liability coverage or funds
assured

ojojojolofojojo
olojojolojolajo
ojojojojojojoio
ofojojojojojolo
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Page 20

SURFACE IMPOUNDMENTS (Continued)

Part 270 Part 264

Subject Requirement

270.14(b)(19)

270.14(b)(19)

Topographic map showing a distance of 1,000 feet
around facility at a scale of not more than
1 inch equals 200 feet that clearly shows

- Contours

- Proper contour intervals

- Map scale and date

- 100-year flood plain area

- Surface waters and intermittent streams
- Surrounding land uses

- Wind rose

- North orientation

- Legal boundaries of facility site

-~ Access control

- Injection and withdrawal wells onsite
and offsite

- Buildings and recreation areas

- Run-off control systems

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Part 270 Part 264

Subject Requirement

270.17, 270.18,
270.20 and 270.21

270.17

270.17(a)

270.17(b) 264.221
270.17(b)(1) 264.221(a)

264.221(a)(1)

- Access and internal roads

- Storm, sanitary, and process sewerage systems
- Loading and unloading areas

- Fire control facilities

- Barriers for drainage or flood control

- Location of past or present operational
units and equipment cleanup areas

Part B Specific Information Requirements

Specific requirements for Surface Impoundments

- List of hazardous wastes placed or to be
placed in impoundment

- Detailed plans and an engineering report
describing

- Liner system construction (new only)
- Material of construction
- Chemical properties

- Physical strength

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 2 liners

New, Type 3, 0 liners

STORAGE
SI

Existin

New Type 2, 2 liners

New, Type 3, 0 liners

New, ?ype 1, 1 liner, g-w_ DISPOSAL

S1

Location in
Application

Comments
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SURFACE IMPOUNDMENTS (Continued)

Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 Tiner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Thickness é XX |q
264.221(a)(2) - Foundation design/integrity e X X J J 4
264.221(a)(3) - Area covered e[ XX |e J J
264.221(a)(1) Liner system integrity against (new only) el X X el XX
?" - Internal and external pressure
O gradients el XXl el X X
s
- Contact with waste/leachate el X| X| el X X
- Climatic conditions el X| X| |ef Xl X
- Installation stresses e[ X{ X| jel Xl X
- Daily operational stresses e[ X| X| |e XjX
264.221(b) Liner system exemption including X X
- Nature and quantity of wastes X X
- Alternative design and operation X X
- Impoundment location description X X
- Hydrogeologic setting X X I B
- Attenuative capacity of materials
between impoundment and ground-
water and surface water X X
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SURFACE IMPOUNDMENTS (Continued)

Part 270

Part 264

Subject Requirement

270.17(b)(2)

270.17(b)(2)

270.17(b)(3)
270.17(c)

264.221(c)

264.221(c)

264.221(d)
264.222(a)

- Documentation of no migration to ground/
surface waters at any future time

- Procedures/equipment to prevent
overtopping from:

- Normal operation
- Abnormal operation
- Overfilling
- Wind/wave action
- Rainfall
- Run-on
- Equipment malfunctions
= Human error
- Structural integrity of dikes

Documentation for Part 264, Subpart f
exemption including

- Impoundment and liner location above
seasonal highwater table

- Two liners meeting §264.221(a)
requirements

Existing

New, Type 3, 0 liners

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners SI

Ltocation in
Application

Comments
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SURFACE IMPOUNDMENTS (Continued)

Existing

Page _ 24
Part 270 Part 264 Subject Requirement
- Leak detection system between liners
270. 14(c) Part 264 Part B Protection of Ground-Water Inforaation3
Subpart f Requirements for Surface Impoundments, Waste
Piles, Land Treatment Units, and Landfills
270.14(c)(1) - Interim status period ground-water monitoring
data susmary
270.14(c)(2) - Identification of uppermost and hydraulically
interconnected aquifers under facility including
- Water flow rate and direction
- Bases for identification
270.14(c)(3) and - Topographic map
270.14(b)(19)
- Delineation of property boundary
264.95(b) - Delineation of waste management area
264.95(a) - Delineation of proposed point of compliance

270.14(c)(4)(i)
through (ii)

- Ground-water monitoring well locations
- Llocation of aquifers
- Descriptions of existing contamination

- Delineation of plume extent

Comments

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI

New, Type 3, 0 liners

Existin

New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2. 2 liners SI
New, Type 3, 0 liners
Location in
Application
K

X Xi X X
X|X| X{ | X
X{X{ Xl | X
X| Xi X X
X| X{X] | X
X X] X[ | X
X{X|X] | X
X X X{ | X
X[ X{ X] | X

X

X
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SURFACE IMPOUNDMENTS (Continued)

Page _ 25
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w  DISPOSAL
New, Type 2, 2 liners S
New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Appendix VIII constituents concentrations X X
- Concentrations throughout plume X X
) - Maximum concentration in plume X X
270.14(c)(5) 264.97 - Detailed plans and an engineering report of
Ground-Water Monitoring Program XIXE I Xixpxi X
264.97(a) - Description of wells Xt [ Xixx |X
- Number of wells XX I XI XX 1X
- Locations XPXP {XEXIX] X
- Depths XIXP (XXX (X
- Assurance of unaffected background
water measurement XEXE (X XP Xt X
- Assurance of compliance point
ground-water measurement X[ X] [ X]XIX{ {X
264.97(c) - Casing description XEX| [ XPXIX] i X
264.97(d) - Description of sampling/analysis procedures XIX] IXiXIX| [ X

Sample callection methods

Sample preservation/shipment
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SURFACE IMPQUNDMENTS (Continued)

Page _ 26
Part 270 Part 264 Subject Requirement
- Analytical procedures
- Chain of custody control
264.97(e) - Documentation of proper/adequate
analytical procedures
264.97(f) - Procedure for determination of ground-

270.14(c)(6)

270.14(c)(6)(i)

270.14(c)(6)(ii)
and (iii)

264.91(a)(4)
and 264.98

264.93 and
264.98(a)

264.98(a)(4)
and
26498(c)(1)

264.98(c)(3)

water elevation with each sample

- Description of Detection Monitoring Program4
including

List of indicator parameters, waste
constituents, reaction products to be
monitored for, including

Type, quantities, concentrations expected
in wastes

Mobility, stability, persistence in
unsaturated zone

Detectability in ground-water
Background ground-water concentration®
values and coefficients of variation
established by one of the following :

- Use of an appropriate ground-water
monitoring system, and

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Sl
New, Type 3. 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 27
Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners S1
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners SI
New, Type 3, 0 liners
. Location in
Part 270 Part 264 Subject Requirement Application Comments
264.97(g)(1) - Quarterly sampling of upgradient wells
for one year, or 0 0{0{0] |0
264.97(g)(3) - Quarterly sampling of other wells for
one year, and 0 0{0]0] jO
264.97(g)(4) - Data from a minimum of one sample/well
and minimum of four samples per
quarter, or 0 0j0j|0] |0
- Presentation of procedures to
calculate such values 0 0j0]0}] |O
270.14(c)(6)(ii) 264.98(b) Description of an appropriate ground-water
monitoring system to be installed at the
compliance point X X X]X] ]X
270.14(c)(6)(iv) 264.98(d) Procedures for collecting semi-annual
ground-water samples at the compliance
point during X X{X{X| |X
- Active life X Xix| x| [x
- Closure period X XEXIX] | X
- Post-closure period X X[XEX] |X
264.98(e) Procedure for annual determination of
uppermost aquifer flow rate and direction X X{XIX] |X
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Page
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SURFACE IMPOUNDMENTS (Continued)

Part 270

Part 264

Subject Requirement

264.98(f) and
264.97(d) and
(e)

264.98(g)

264.98(h)

264.98(h)(1)

264.98(h)(2)

264.98(h)(3)

Documentation of sample collection and
analysis procedures

Procedure for determining a statistically
significant increase for any monitored
parameter or constituent by

- Comparing compliance point data to
background value data using the
procedures in §264.97(h)(1) or (2), and

- Providing an estimate of the time
period after sampling completion
necessary to obtain results

Procedure to be impliemented if a
statistically significant increase in any
constituent or parameter is identified at
any compliance point monitoring well,
including

Written notification to Regional
Administrator

Sample collection and analysis methods
for all Appendix VIII constituents at
all monitoring wells

Method for establishing Appendix VIII
constituent background values

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners Sl
New, Type 3, 0 liners
Location in
Application Comments
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SURFACE IMPOUNDMENTS (Continued)

Page 29
[txisting

New, Type 1, 1 liner, g-w STORAGE

New, Type 2, 2 liners SI

New, Type 3, 0 liners
Existing

New, Type 1, 1 liner, g-w  DISPOSAL

New, Type 2, 2 liners SI

New, Type 3, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments

270.14(c)(7)

264.98(h)(4)

264.91(a)(1)
and 264.99

264.99(b)

264.96

264.99(d)

264.99(c)(3)

- Preparation of an application for permit
modification to establish compliance
monitoring

Description of Compliance Monitoring Programﬁ.
including

- List of wastes previously handled at facility

- Characterization of contaminated ground-water7

- Hazardous constituents identified
- Hazardous constituents concentrations

- Description of compliance monitoring system
at the compliance point

- List of hazardous constituents to be
compliance monitored

- Proposed compliance period

- Procedure for collecting quarterly samples
at compliance point during compliance period

- Procedures for establishing background
concentration values for constituents that
are based on one of the following:

- Use of an appropriate ground-water
monitoring system, and

o | |© |©o |©
o o o e |o
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SURFACE IMPOUNDMENTS (Continued)

Part 270

Part 264

Subject Requirement

270.14(c)(7)(iv)

264.97(g)

264.92 and
264.99(c)(1),
(2)

264.99(e)

264.99(f)

264.99(g)

-~ Data that is available prior to permit
issuance

- Data that accounts for measurement errors

in sampling and analysis

- Data that accounts for seasonal ground-
water quality fluctuations

- Data from a minimum of one sample per
well and a minimum of four samples from
monitoring system, each time system
is sampled

Proposed concentration limits for
constituents with justification based on

- §264.94(a)(1) and §264.97(q)
- §264.94(a)(2)
= §264.94(b) and §264.99(c)(1)

Procedure for annual determination of
uppermost aquifer flow rate and direction

Procedures for annual testing of all
compliance point wells for Appendix VIII
constituents

Documentation of all sampling and
andlysis procedures

Existing

New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners SI
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w DISPOSAL
New, Type 2, 2 liners S
New, Type 3, 0 liners
Location in
Application Comments

0jo| |0j0i0f }0
0[0] foi0]j0] (O
0i{of jojojoj |0
0i0| |0]0j0O| }O
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SURFACE IMPOUNDMENTS (Continued)

Part 270

Part 264

Subject Requirement

270.14(c)(7)(v)

270.14(c)(8)

270.14(c)(8)(1)

264.99(h)

264.99(i)

264.99(i)(1)

264.99(i)(2)

264.99(1)(2)
(i)

264.91(a)(2)
and 264.100

- Procedures for determining a statistically
significant increase for any monitored
constituent by

- Comparing compliance point data to the
concentration limit using the procedure
in §264.97(h)(2)

- Providing an estimate of the time period
after sampling completion necessary to
obtain results

- Procedures to be implemented if the ground-
water protection standard is exceeded at any
compliance point monitoring well, including

- MWritten notification to Regional
Administrator

- Preparation of an application for permit

modification to establish a corrective
action program, including

- Details of program to comply with
ground-water protection standard

- Details of ground-water mopitoring to
demonstrate effectiveness of program

- Description of Corrective Action Programa,
including

- Characterization of contaminated ground-water

Existing

New, Type 2. 2 liners
New, Type 3, 0 liners

New, Type 1, 1 liner, g-w STORAGE

Sl

Existing

New, Type 1, 1 liner, g-w DIS
New, Type 2, 2 liners

New, Type 3, 0 liners

POSAL
S1

Location in
Application

Comments
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SURFACE IMPOUNDMENTS (Concluded)

Part 270

Part 264

Subject Requirement

270.14(c)(8)(ii)

270.14(c)(8)(iii)

270. 14(c)(8)(iv)

270.11(d)
270.11(a)

264.100(a)(1)

264.100(a)(2)

264.100(b)

264.100(c)

264.100(d)

264.91(a)(3)
and 264.100(e)

264.100(g)

- Identified hazardous constituents
- Concentrations of hazardous constituents

Concentration limit for each hazardous
constituent

Detailed plan and an engineering report

describing the corrective actions to be taken

at the compliance point

Time period necessary to implement
corrective action program

Description of ground-water monitoring
program that will be sufficient to assess
the adequacy of corrective action

Description of the corrective action to be
taken for constituents in ground-water
between compliance point and downgradient
facility boundary

Procedure and content for semi-annually
submitting written reports to the Regional
Administrator on program effectiveness

Part B Certification and Signatories

Certification paragraph

Appropriate signatory

Existing
New, Type 1, 1 liner, g-w STORAGE
New, Type 2, 2 liners S
New, Type 3, 0 liners
Existing
New, Type 1, 1 liner, g-w_ DISPOSAL
New, Type 2, 2 liners SI

New, Type 3, 0 liners

Location in
Application Comments




FOOTNOTES FOR SURFACE IMPOUNDMENTS

lNotwithstanding the fact that the applicant intends to remove
all wastes at closure, an existing storage surface impoundment
that does not have a liner meeting the Part 264 liner require-
ments and has not received a variance will be required to
present plans to cover the impoundment at closure in the event
that all hazardous material cannot be removed.

2state-specific. Contact State or Regional EPA representatives
to discuss requirements.

3New, Type 3 units are not automatically exempt from ground-water
protection standards of Subpart F. Applicants are subject to
indicated requirements unless a §264.90(b)(4) waiver has been
granted.

4Applies to new facilities and existing facilities at which con-
tamination has not been detected.

SExisting facilities must submit interim status ground-water
monitoring data including background data for certain parameters.
If no data are available, contact appropriate State or Regional
EPA personnel.

6Required of existing facilities where ground-water monitoring
data indicates the presence of hazardous constituents. New or
existing units without contamination may have a proposed Com-
pliance Monitoring Program included in the permit on "stand by"
under some circumstances.

TApplicable to existing facilities with indications of hazardous
constituents in the ground water.

8applicability to existing facilities will be case-by-case, based
on monitoring data indicating ground-water contamination. New
Type 1 and Type 3 units and existing units without contamination
may have Corrective Action Plans in permit on “stand by" under
some circumstances.

5-105






SECTION 6.0

WASTE PILE PERMIT APPLICATION GUIDANCE

The regulations promulgated in Part 264 apply to waste piles
used to treat and/or store hazardous waste. They apply to both
new and existing waste management units and distinguish between
these units in appropriate circumstances. Part 264, Subpart L
contains the design and operating standards.

Waste piles may not be used to intentionally dispose of
wastes. If the owner or operator of a pile wishes to dispose of
wastes, he must apply for a landfill permit and manage the pile
as a landfill.

The regulatory goal adopted in the design and operating
standards is to minimize the formation and migration of leachate
to the adjacent subsurface soil or ground water or surface water.
To this end, unless exempted, units must have liners to prevent
migration of wastes to the subsurface soil or to ground water
and surface waters during the active life of the unit, Waste
piles are also required to have leachate collection and removal
systems. A variance from the liner and leachate collection
requirements is available to units if applicants demonstrate
that wastes will never migrate to ground water or surface water.
In addition, existing portions of units are exempt from these
requirements. This section is divided into ten subsections:

6.1 Waste Description

6.2 Design and Operating Requirements

6.3 Monitoring and Inspection



6.4 Exemption to Liner Standard and Ground-Water Protection
Standard

6.5 Treatment of Waste
6.6 Special Requirements for Ignitable or Reactive Wastes
6.7 Special Requirements for Incompatible Wastes
6.8 Closure
6.9 References
6.10 Checklist
6.1 WASTE DESCRIPTION

6.1.1 The Federal Requirement

Section 270.18(a) requires that the Part B Application

include:

A list of hazardous waste placed or to be placed in
each waste pile.

A related standard, Section 270.13(j), requires that the
application include:

A specification of the hazardous wastes listed or
designated under 40 CFR Part 261 to be treated, stored,
or disposed at the facility, an estimate of the quantity
of such wastes to be treated, stored, or disposed
annually, and a general description of the processes to
be used for such wastes.

A second related standard, Section 270.14(b)(2), requires
that the application include:
Chemical and physical analyses of the hazardous wastes
to be handled at the facility. At a minimum, these
analyses shall contain all the information which must
be known to treat, store, or dispose of the wastes
properly in accordance with Part 264.

6.1.2 Guidance to Achieve the Part 264 Standard

Section 264.13(a) requires the applicant to gather the data

that must be submitted to comply with the above application



requirements. The Permit Applicants' Guidance Manual for General

Facility Standards (Reference (1)) provides detailed guidance on

waste analyses and waste analysis plans.

Under Section 270.18(a) the applicant is required to
submit a list and physical description of the wastes that have
been or will be placed in each waste pile. The source of the
data gathered to comply with this requirement will vary from site
to site. For example, the facility's records of analyses
performed on the waste before the effective date of these
regulations, or studies conducted on hazardous waste generated
from processes similar to that which generated the waste to be
managed at the facility, may assist in complying with this
requirement.

Under Part 270.18(a) the applicant is required to submit a
list and physical description of the wastes that have been or
will be placed in each waste pile. The source of the data gathered
to comply with this requirement will vary from site to site.

For example, the facility's records of analyses performed on the
waste before the effective date of these regulations, or studies
conducted on hazardous waste generated from processes similar to
that which generated the waste to be managed at the facility,
may assist in complying with this requirement. The permittee of
an off-site facility may obtain part or all of the information
required standard from the generator. If the generator does not
supply the information, and the permittee chooses to accept a
hazardous waste, the permittee is responsible for obtaining the

information required to comply with this section.



In addition, §264.13(b)(4) requires that additional waste
analyses be conducted during the operating life of the facility

with sufficient frequency to ensure that the analysis is accurate

and up to date.

6.1.3 Guidance to Address the Application Information Requirement

The following information should be reported for each waste:
~ Common name of waste
- EPA hazardous waste ID number

- Location(s) within the waste pile where the waste is or
will be located

- Volume of waste received per month including actual or
estimated averages, maximum or minimums

- Form of the waste when disposed (e.g., containerized,
bulk solid, etc.)

- Approximate moisture content, texture, and other signifi-
cant features

- Special handling requirements

For guidance in this matter the applicant is referred to
Part 261, which includes regulations for identifying hazardous
wastes., These regulations include definitions, criteria for
identifying the characteristics of hazardous waste and for listing
hazardous wastes, characteristics of hazardous waste, and lists of
hazardous waste. 1In addition, appendices address representative
sampling methods and EP toxicity procedures. The sampling and
analytical methods applicable to identifying the constituents of
hazardous wastes are also described in EPA publication SW-846,

Test Methods for the Evaluation of Solid Waste, Physical/Chemical

Parameters [Reference (2)]. A suggested attachment to the permit

applications is the List of Hazardous Wastes,



6.2 DESIGN AND OPERATING REQUIREMENTS

This section provides guidance on the permit application
information requirements related to the design and operating
requirements in §264.251, Topics discussed include the following:

6.2.1 ULiner Performance Standards

6.2.2 Leachate Collection and Removal System

6.2,3 Liner and Leachate Collection System Exemption

6.2.4 Control of Run-On

6.2.5 Control of Run-Off

6.2.6 Management of Units Associated with Run-On and Run-
Off Control Systems

6.2.7 Control of Wind Dispersal

6.2.8 Ground-Water Protection Exemption for Double-Lined
Piles

6.2.9 Ground-Water Protection Exemption for Piles with
Inspectable Liners

6.2.1 Liner Performance Standards

6.2.1.1 The Federal Requirements--

Section 270.18(c) requires that the Part B application

include:

Detailed plans and an engineering report describing how
the pile is or will be designed, constructed, operated
and maintained to meet the requirements of §264.251.
This submission must address the following items as
specified in §264.251:

(1) The liner system (except for an existing portion of a
pile). If an exemption from the requirement for a
liner is sought, as provided by §264,251(b), the owner
or operator must submit detailed plans and engineering
and hydrogeologic reports as appropriate, describing
alternate design and operating practices that will, in
conjunction with location aspects, prevent the migration
of any hazardous constituents into the ground water or
surface water at any future time;

6-5



(2)
(3)
(4)

(5)

Control of run-on;
Control of run-off;

Management of collection and holding units associated
with run-on and run-off control systems; and

Control of wind dispersal of particulate matter,
where applicable.

Facility Standard 264.251(a)(1) states:

(a)

(1)

(ii)

(iii)

6.2.1.2

The

A waste pile (except for an existing portion of a
waste pile) must have:

A liner that is designed, constructed, and installed
to prevent any migration of wastes out of the pile
into the adjacent subsurface soil or ground water or
surface water at any time during the active life
(including the closure period) of the waste pile.

The liner may be constructed of materials that may
allow waste to migrate into the liner itself (but not
into the adjacent subsurface soil or ground water or
surface water) during the active life of the facility.

The liner must be: (1) Constructed of materials that
have appropriate chemical properties and sufficient
strength and thickness to prevent failure due to
pressure gradients (including static head and external
hydrogeologic forces), physical contact with the waste
or leachate to which they are exposed, climatic
conditions, the stress of installation, and the stress
of daily operation.

Placed upon a foundation or base capable of
providing support to the liner and resistance to
pressure gradients above and below the liner to
prevent failure of the liner due to settlement,
compression, or uplift.

Installed to cover all surrounding earth likely
to be in contact with the waste or leachate.

Guidance to Achieve the Part 264 Standard --

basic performance goal for waste pile liner designs

is that they prevent the release of hazardous constituents

to ground and surface waters through closure. Subpart L of



Part 264 covers only waste piles from which all wastes,

waste residues, containment system components (e.g., liners),

and contaminated subsoils will be removed at closure. Waste
piles from which these will not be removed at closure are regula-
ted as landfills under Subpart N,

In accordance with §264,251(a), a waste pile liner system
must be designed, constructed, and maintained to prevent, through
scheduled closure, the migration of hazardous constituents from
the pile to the surrounding environment. The liner may be con-
structed of materials that may allow waste or hazardous
constituents to migrate into the liner, but must not allow migra-
tion through the liner into the adjacent subsurface soil or
ground or surface water during the active life of the pile. 1In
addition, EPA has recommended that liner systems be constructed
wholly above the seasonal high water table, that is, in the
unsaturated zone,

The design and operating standards contain an exemption for
"existing portions."” An existing portion is any area of a waste
pile identified in a Part A permit application on which waste
has been placed at the time of permit issuance. However, existing
portions are subject to the remainder of the design and operating
requirements, as well as the ground-water protection requirements.
The exemption applies only to existing portions of existing
units. New portions of existing units are not entitled to the

exemption,



In developing this guidance, the Agency has attempted to
come as close as possible to complete containment for the life
of the waste piles. However, the Agency also considered that
designs based on this guidance be based on conventional
technology, utilize readily available equipment and materials,
and be constructed at reasonable cost.

Essentially complete temporary containment is practical
using synthetic liners. However, experience with synthetic liners
in contact with chemicals is relatively recent. Predictions
based on chemistry, and limited, recent field experience are
sufficient to convince the Agency that, with proper selection
for chemical resistance, design, installation, and operation,
containment for at least 30 years is practical utilizing a
single, synthetic liner. Therefore, a single, synthetic liner
system may be appropriate for waste piles which will complete
closure in less than 30 years.

Soil liners, in contrast to synthetic liners, may become

saturated with leachate and eventually release hazardous
constituents. However, predictions can be made on the flow time
of leachate through soil liners. Therefore, if the soil used
possesses appropriate properties, is properly placed, and is of
sufficient thickness, soil liners can be expected to provide
containment for the life of the waste pile. Thus, because Subpart
L requires the removal of all wastes and liners (including soil
liners), and any contaminated subsoils at closure, the intent

is that no hazardous constituents should be released to ground

water.



A third option for waste piles is a single base of admixed
materials such as concrete or asphalt. Such bases must be thick
enough to be structurally stable. A structurally stable base is
one which is not prone to cracking or crumbling under the conditions
to which it will be exposed. Appropriate base materials should
be chosen in consideration of the specfic waste anticipated to
be stored or treated in the pile and proposed operating techniques.

For waste piles which will not close within 30 years and
which incorporate a synthetic membrane, the Agency suggests a
double liner incorporating a top synthetic liner and a secondary
soil (clay) liner. With the double liner system, if the primary
synthetic liner deteriorates in the future, the secondary soil
(clay) liner will minimize transmission of leachate. Natural
materials such as clay are not prone to deterioration over time
and should function indefinitely unless physically damaged or
affected by chemical constituents. Liners of admixed materials
such as concrete or asphalt may also be used for long-lived waste
piles when an analysis of the chemistry and physics of the
application indicates that the liner will not deteriorate and
lose function during the pile life.

In addressing the requirements, the following key points should
be kept in mind:

- Liner systems should be constructed wholly above the

seasonal high water table, i.e., in the unsaturated soil
or above grade;

- As a minimum, the liner system should consist of a single

liner of soil (clay), synthetic material, or admixed
material;



- Where a synthetic liner is used under any pile that will
not complete closure for 30 or more years after the first
placement of wastes, the liner system should consist of
the primary synthetic liner and a secondary soil liner,
such as clay.

~ All waste piles must have a leachate collection and
removal system installed above the primary liner (except
for waste piles with exemption from the leachate collection
and removal system requirement).

A wide range of materials are available for the construction
of liners for hazardous waste piles, with the most common being
clay soil and synthetic liners. The liner must be constructed
of materials that will resist degradation. Synthetic liners can
be degraded by exposure to incompatible wastes or leachate and
in some cases by excessive exposure to sunlight. Clay liners
can develop highly increased permeabilities (sometimes by several
orders of magnitude) when exposed to certain types of chemicals.

Chemical testing of liners is prudent because liners can be
degraded by certain wastes and waste constituents. Because
wastes and the chemical characteristics of liners are almost
infinitely variable, it is difficult to generalize concerning
incompatibility. The Agency, therefore, prefers test data as
the way to demonstrate the compatibility of waste and liner
materials, but recognizes that historic data or theoretical
chemistry may provide sufficient information in some cases. The
EPA's Office of Research and Development in Cincinnati, Ohio
is currently developing a summary of waste/liner compatibility
information. Data currently available to EPA indicate that the

following combinations of waste types and liner materials are

often incompatible:



= Polyvinyl chloride (PVC) can be dissolved by chlorinated
solvents;

- Chlorsulfonated polyethylene can be dissolved by aromatic
hydrocarbons;

~ Clays can exhibit permeability changes when exposed to
selected concentrated organics;

~ Asphaltic materials can dissolve in oily wastes;

-~ Concrete and lime based materials are dissolved by acids;
and

~ Clays can exhibit permeability changes increase or decrease
when exposed to inorganics of high and low pH.

An acceptable test method for evaluating waste/liner
compatibility is included in Appendix B of the Draft RCRA Guidance

Document, Waste Piles ~ Liner Design (Reference 3). The test

method exposes a liner sample to the waste or leachate encountered
at the pile. After exposure, the liner sample is tested for
important characteristics--saturated hydraulic conductivity in
the case of soil liners; strength (tensile, tear, and puncture),
weight loss, and hydraulic conductivity in the case of synthetics.
The Agency considers any significant deterioration in any of the
measured properties to be evidence of incompatibility unless a
convincing demonstration can be made that the deterioration
exhibited will not impair the integrity of the liner over the
life of the pile, Even though test results may show the amount
of deterioration to be relatively small, the Agency is concerned
about the accumulative effects of exposure over time,

Synthetic liners should consist of at least a 0.76 mm

(30 mil) membrane that is chemically resistant to the waste



managed and the leachate generated. In judging chemical
compatibility of wastes and liners, the Agency will consider
appropriate historical data, demonstrations involving theoretical
chemistry and actual test data. Testing of chemical resistance
of liners should be performed using either the EPA test method

or an equivalent test method.

Soil liners should have a hydraulic conductivity which will
not increase beyond 1 x 10-7 cm/sec as a result of prolonged
contact with the waste and leachate generated. Testing of the
effect of leachate on soil liner hydraulic conductivity should
be performed using either the EPA test method or an equivalent
test method.

Liner materials must have sufficient strength and thickness
to prevent failure due to physical stresses (e.g., earth-moving
equipment, dredging equipment, and the weight of large volumes
of liquid wastes). While this requirement applies to all liners,
it is especially crucial for synthetic liners, which can rupture
if they are mishandled or are too thin. Most synthetic liners
should be at least 0.76 mm (30 mils) thick to assure this
requirement is met.

The foundation beneath the liner must be capable of support-
ing the liner and waste material and resisting pressure gradients.
If the support system settles, or suffers uplifts, the liner
may rupture or crack. The existence of organics or soluble
material in the foundation could result in the generation of

gases and the creation of voids beneath the liner. Locations of



waste piles should be selected to avoid these situations or
foundation designs should account for them.

6.2.1.3 Guidance to Address the Application Information
Requirements --

Liner selection and design is one of the most difficult
aspects of waste pile design. The liner serves as the primary
barrier to leachate migration. It must be chemically compatible
with this leachate, and strong enough to resist tearing during
installation and operation. The nature of the liner foundation
is an integral part of liner design. To address the application
information requirements for liner system design, the applicant

is advised to submit information on the following three areas:
- Liner Specifications

- Foundation Analysis

- Liner Integrity Analysis

A suggested attachment to the permit application is Liner
System Design. The attachment should contain detailed specifica-
tions, raw data, calculations, drawings, assumptions, and so on,
supporting the proposed design. A discussion of the rationale
supporting the overall design should be included in the basic
portion of the application. The discussion should present the
reasons why and how the design meets the specific requirements.

6.2.1.3.1 Liner Specifications -- The applicant should

identify the materials of construction, and specifications of
strength, thickness, and chemical properties of the proposed
liner. The applicant should also submit design plans that show

the method of liner placement. This should demonstrate that the



liner will cover all areas of the unit that will be exposed to
wastes and leachate,

The applicant is responsible for all aspects of the appli-
cation including material specifications. The liner material
specifications can be taken from specifications provided by
the manufacturer as long as the applicant proposes these as the
minimum acceptable specifications. The Liner Integrity Analysis
section describes the nature of engineering reports to justify
the selected liner strength, thickness, and chemical compatibility.
Appendix VIII of Reference (5) can be used to obtain the minimum
values of physical properties of a synthetic liner that are
necessary to produce a quality liner material.

The liner design plans should be in standard construction
drawing format. The plans should show the extent of areal cover-
age for each waste pile unit, The plan should also present
cross—-sectional views., Details of seaming methods, anchoring,
and other special features should be provided in the plans and in
narrative form. See Appendix D for liner guide specifications.

6.2.1.3.2 Foundation Analysis -- The soils beneath a liner

support the liner, waste, and cover. If these soils settle,
shear, or wuplift, the liner may be damaged. Hydrostatic and

gas pressure can also impact on liner performance. The potential
for these situations to occur at a given location can be reliably
assessed by a geotechnically qualified, registered engineer. 1In
many cases, standard engineering practices can be implemented to

alleviate a potential for liner deflection.



The foundation analysis should be a report, included in the

Liner System Design attachment, that assesses the potential for

liner deflection due to settlement, compression, shear, or

uplift of the foundation soils, and due to hydraulic and gas

pressures on the liner. The following items should be considered

in this

report:

Geologic Data. A description should be provided of
regional and site geology, including:

-- Geologic setting

-- So0il types and characteristics (including boring
logs)

-- Bedrock types and depths (including boring logs)
-— Subsidence history

~-- Sinkhole potential

[Note that much of this information is also recommended in
Section 9.0, of this manual.]

Geotechical Data. A description should be provided of
the engineering characteristics of the foundation soils.
Data on soil index properties, shear strength, hydraulic
conductivity, and compressibility should be provided.

Hydrogeologic Data. A description should be provided of
the characteristics of the saturated zone of the site,
including its relationship to surface water. Section
9.0 can be used for further guidance on this topic.

Seismic Setting. A description should be provided on the
potential for ground shaking and surface response at the
site. While the facility may not be in a jurisdiction

in which the seismic location standard [§264.18(a)] is
applicable, it is advisable to design a facility to
withstand a design earthquake. Many regions of the
country that have experienced earthquake activity should
have information on their frequency and magnitude, and
may even have established local standards for the design
of structures. Generally, earth structures can be easily
designed to withstand the vertical and horizontal accel-
erations experienced during such design earthquakes.
Specific seismic design consideration should be given to
structures used to shelter waste piles.



The report should summarize the foundation investigation
and analysis. It should include all data collected during the
investigation, all calculations performed during the analysis,
and a description of the methods used in the investigation and
analysis. Total and differential settlements that can occur dur-
ing the active and closure period of the unit should be estimated,
including immediate settlement, primary and secondary consolidation,
creep, and liquefaction., Bearing capacity and stability of
the foundation should be evaluated.

The subsurface investigation should thoroughly characterize
the in situ properties of the subsurface materials. Subsurface
exploration should consist of test borings and test pits, and
may also include geophysical surveys.

Test borings should be performed to adequate depths and at
a sufficient number of locations to define the subsurface condi-
tions. The method of drilling should be based on a preliminary
subsurface investigation. Test pits should be excavated to
identify near-surface conditions. Geophysical surveys may be
performed to more accurately identify bedrock depths and fractured
zones, Other types of geotechnical tests (i.e., cone penetrometer,
vane shear, standard penetration) may be performed, as required,
for the specific conditions at the site. Many standard techniques

for geotechnical investigations are available in Sampling of Soil

and Rock, American Society for Testing and Materials (ASTM)

Special Technical Publication 483, June 1970, and Subsurface

Exploration and Sampling of Soils for Civil Engineering Purposes,
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M. Juul Hvorslev, Army Corps of Engineers, Waterways Experiment
Station, 1965. The subsurface investigation program can be
combined with the investigations undertaken in response to the
ground-water monitoring and aquifer identification requirements
in 264 Subpart F.

Laboratory testing of subsurface materials should be con-
ducted to determine index properties and engineering parameters.
Index property testing should include:

- Grain size distribution curves

Atterberg limits

- Specific gravity

Moisture content and dry density

Shear strength of soils may be determined using direct shear,
triaxial, or unconfined compression testing, as appropriate for
the soil condition. The methods for saturated hydraulic con-
ductivity determination described in Reference 4 (Method 9100)
should be used; in most cases, hydraulic conductivity (often
referred to as permeability) should be determined using field
methods, rather than laboratory techniques. The compressibility
characteristics should be determined by performing a sufficient
number of consolidation tests.

6.2.1.3.3. Liner Integrity Analysis-- The integrity of a

liner is a function of several factors. Incompatible chemicals
can dissolve the liner. Excessive stress during either installa-

tion or operation can cause tears or broken seams. Climate can



also adversely affect a liner, It is critical that a liner be
carefully selected to be compatible with the wastes it must
contain., The liner must also have adequate strength to resist
tearing during installation. It must be protected from punctures
by a bedding layer. Normally, the leachate collection system,
can be the protective layer for the top of the liner; a bedding
layer beneath the liner is also needed. Seaming techniques are
extremely important as well. Finally, the liner should have
sufficient strength to resist failure from any anticipated or
likely settlement or movement of the foundation.

The applicant should submit a detailed report that demon-
strates the integrity of the liner against:

- Contact with waste/leachate (i.e., waste-liner compati-
bility

- Internal and external pressure gradients
- Climatic conditions

- Installation stresses

- Daily operational stresses

Waste~Liner Compatibility

The applicant should submit results of compatibility
testing. These results should demonstrate the acceptability of
the selected synthetic liner. The following information should
be provided on the tests used to make the compatibility demon-
strations:

- Name of the test method used.
- Procedure and details of the test method (e.g., number

of test specimens, length of the test, and the nature of
leachate used).



- Chemical and physical characteristics of the waste(s)
tested, including the EPA hazardous waste number, physical
class (e.g., aqueous~inorganic, aqueous—-organic; organic,
solid, sludge, etc.), and waste sources (including
description of production and waste treatment processes
from which the waste stream is generated).

- Raw test results,

- An explanation of how the raw test results were inter-
preted to lead to the selection of the synthetic liner
proposed as the primary liner for the landfill.

An acceptable test method for examining compatibility of
wastes/leachate and synthetic liners is the “"Immersion Test of
Membrane Liner Materials for Compatibility with Wastes," found
as Method 9090 in Reference 2., An earlier form of this test was

published as Appendix A in the July 1982 draft of the RCRA

Technical Guidance Document entitled Landfill Design: Liner

Systems and Final Cover (Reference 4).

Liner manufacturers commonly provide information on the
compatibility of their liners with single chemical compounds.
This information is generally in the form of qualitative rankings
(e.g., resistant, poor), rather than in quantitative form. These
types of data may be supportive, but will not be accepted as
definitive proof of compatibility. In most actual situations,

a liner will be exposed to a combination of waste types, rather
than to a single chemical compound. Consequently, the manu-
facturers' tests do not adequately simulate field exposure
conditions. Also, EPA is generally unaware of the numerical
bases used by manufacturers in establishing their qualitative
rankings. Therefore, EPA must examine the raw data from the

exposure test,



Waste compatibility tests should be conducted using
representative samples of the wastes and leachates to which the
liner is, or will be, exposed. Several methods for obtaining
samples of hazardous wastes are discussed in Section 1 of Test

Methods for FEvaluating Solid waste (2). Reference (11) also pro-

vides information on collecting leachate samples. Selection of

a method depends on the ambient physical state of the waste to

be sampled (liquid, slurry, solid). 1If the waste is a liquid

or has a free liquid component, this liquid is called the primary
leachate and must be included in the sample. If the waste is a
solid or slurry that does not have a free liquid component, then
the procedures given below for extracting primary and secondary
leachates should be employed.

The primary leachate is the liquid that can be extracted from
the waste by vacuum filtration at 25° C and 15.3 kg/cm2 (15 bars)
of vacuum. It should be measured as a percentage of the total
waste on a wet weight basis. If there is more than one distinct
immiscible phase in the primary leachate, collect enough of each
phase (approximately 5 liters) to perform the compatibility
testing with each phase. The secondary leachate is a fluid
extracted by vacuum filtration after mixing the waste thoroughly
with just enough water to make a saturated paste (waste barely
flows together into a hole in the paste made with a spatula.

The Agency encourages applicants to include the use of liner
samples (coupons) in the liner system design. The coupons should

be separate pieces of liner material at least one foot square and



include one field seam. The coupons are placed in the leachate
collection system sump and later retrieved and tested to assess
the liner's integrity. Testing of the coupons can forewarn
permittees of liner performance far enough in advance of failure
that remedial action may be taken before failure results in
catastrophic contamination, and immense corrective action costs.
The Agency also hopes to obtain data from sites using coupons to
further the knowledge of liner integrity. See Section 5.4.7 of
Reference 5 for more details on the use of coupons.

As discussed above, the applicant should submit data on
physical classification of the waste with the compatibility test
description and results. The following is a brief description of
the physical classes of waste. Aqueous-inorganic (AI) and
aqueous-organic (AO) are classes of waste in which water is the
solvent (predominant liquid), and the solutes are mostly other
organic chemicals dissolved in the organic solvent. Solids,
sludges, and slurries (S) are wastes high in solids such as
tailings, settled matter, or filter cakes.

Climatic Conditions

During liner system design, the applicant should consider
impacts of the local climate on the material(s) selected. Data
supporting liner selection with regard to climate should be sub-
mitted in the application and include:

- Extremes of air temperatures at facility location.

- Depth of soil freezing including local building codes
regarding subsurface foundation construction.

- Average monthly temperatures and relative humidity
readings.



- Maximum depth to permafrost (applicable only to sites in
Alaska).

- Data regarding the proposed liner's reactions (cracking,
loss of strength, etc.) to the above conditions.

The above climatic data should be available from the nearest
office of the National Weather Service. These offices are often
located at airports. Building codes can be obtained from local
county offices that issue building permits,

Liner manufacturers' data concerning the responses of the
proposed liner to the local climatic conditions should be
included. Quantitative data should be provided where available,
These should include the liner's strength, resistance to tearing
and puncture, and other failures as the range of conditions
likely to be encountered. The tendency of liners to crack is
a particularly important consideration for those that are to be
installed in cold climates and thus exposed to a seasonal freeze-
thaw cycle. Manufacturers' and other data should be submitted
indicating the materials' resistance to cracking.

Applicants may be able to reduce the negative effects of the
local climate through proper design techniques and/or selection of
materials. A liner installed entirely below the local freeze line
will not be subjected to the freeze-thaw cycle and resulting
stresses. Materials for the upper (above freeze line) portion of
a liner may be manufactured of one material and the lower portion of
of another. However, caution should be exercised concerning waste-
liner compatibility and the ability to join dissimilar materials,

and evidence of adequate strength must be presented.



Installation Stresses

Stresses during installation can come form both below and
above the liner. The subgrade or bedding material on which the
liner is placed can exert pressure if rocks, roots, or similar
materials remain near the surface. Placement of the liner
itself and seaming techniques can stress the lines. Action of
earth-moving equipment spreading a bedding layer above the liner
and installation of a leachate collection system can also stress
or damage a liner. The liner system design should take into
account these considerations and include the following information:

- State whether a bedding material will be placed above

or below the synthetic liner. The thickness, the type

of material used, and a drawing of the bedding layer in
relation to the placement of the synthetic layer should
be provided. Methods to prepare the bedding material
surface (discing, compaction, rolling, etc.) should be
described. An explanation of how the synthetic liner
will be protected from punctures or tears during install-
ation and operation should be provided if a protective

bedding layer is not proposed in the design.

- Treatment of bedding material to prevent plant growth
(sterilization) should be described.

- Slope of the sides of the unit and the ability of the
sides to resist creep or slumping during installation.

- Methods to be used during liner installation to minimize
stress and damage, including detailed techniques for
field seaming.

- Methods to be used to place bedding material over the
liner and specifications for the bedding material.

The liner system design should thoroughly address the above

items. This should include engineering drawings, detailed

construction specifications, and technical reports, as necessary.

More details are available in Chapter 5 of Reference 5.



Operational Stresses

Daily operation of the waste pile will apply stresses to the
liner(s). The Liner System Design should account for these
stresses and minimize them. Information in the application should
include the following:

- Overall layout and filling sequences of the unit(s).

- Traffic patterns at the site, particularly near the edge

of the liner(s) and in the portions of the wastepile

closest to the liner.

- Soils data indicating that adequate protection will be
provided to minimize operational stresses.

- Design considerations that will minimize liner stress.

Specific, technical soils data can be taken from the
foundation analysis portion of the Liner System Design. Design
and operational factors should minimize stress. The waste pile
could be designed for sequential filling, with one portion completely
filled before starting another. The second area may have a
different entrance and exit, thus reducing traffic stress at the
original entrance and exit.

Depending on the soils, climate, and operations, the bedding
layer and/or surface roadways, and so forth, may have to be thick-
ened, recompacted, and graded periodically, and otherwise main-
tained to reduce liner stress. Applicants should consider these
possibilities and include them, as appropriate.

If an inspectable liner is planned, operational plans should
protect the integrity of the liner. Methods planned for waste

removal and liner inspection must be described. The methods



used should not damage the liner to the point where it will not
fulfill its operational requirements. Particular care must be
exercised at points where movement of equipment will be concentrated,
such as at the edges of the waste pile or at entrances and exits.

Pressure Gradients

Sources of liner stress other than the above may also be
present. These include pressure gradients caused by soil movement,
water, or gases either above or below the liner(s). These situa-
tions should be considered and a liner with adequate strength and
thickness selected. Information in the application should include:

- Potential for the foundation to be partially lost or to

become deformed due to piping, sinkholes, decomposition of
organic matter, slumping, and so on, and the ability of
the liner to withstand such stresses.

- Impact of unexpected changes in water levels above or

below the liner(s) such as leachate temporarily deeper

than one foot due to heavy storms.

- Potential for generation of gas within the waste contained
or present outside the liner.

In addressing information regarding internal and external
pressure gradients, the applicant should submit detailed engineer-
ing reports demonstrating that the liner system will withstand the

various physical stresses throughout the active life of the land-
fill. Soil-related information may be obtained from the analysis.
The soils factors listed above should be considered during site
selection, design and permit application, and applied to liner
selection. The impact of unusual water conditions should be
analyzed. Often, soil-related problems are caused by unusual

water situations. It may be wise to assess both together in a



near worst-case scenario in the development of Liner System
Designs.

The applicant should consider potential gas pressures when
designing the liner(s). Gas pressure could develop above, below,
and possibly between liners (in a double-lined waste pile). Gases
may be generated in the wastes via anaerobic decomposition of
organic matter, yielding methane and carbon dioxide (landfill
gas), or via other mechanisms. These gases normally migrate to
the surface and vent to the atmosphere. However, gas can migrate
laterally and/or accumulate in localized areas resulting in
pressure on the liner(s). Gases within the waste may transport
hazardous constituents. If vented to the atmosphere, these gases
may require treatment prior to release.

External gas pressure should also be considered. Gas may be
present or be generated beneath a landfill's liner(s). Sites
located in soils containing significant amounts of organic matter
have potential gas problems. Existing units may be releasing gas
to the subsurface. New units built near existing units might be
affected by this gas. This is especially true of new hazardous
waste landfills adjacent to sanitary landfills, either active or
closed.

6.2,2 Leachate Collection and Removal System

6.2.2.1 The Federal Requirement --
Facility Standard 264.251(a)(2) states that a waste pile

for an existing portion of a waste pile) must have:



A leachate collection and removal system immediately

above the liner that is designed, constructed, maintained,
and operated to collect and remove leachate from the pile.
The Regional Administrator will specify design and operating
conditions in the permit to ensure that the leachate depth
over the liner does not exceed 30 cm (one foot).

The leachate collection and removal system must be:
(1) Constructed of materials that are:

(A) Chemically resistant to the waste managed in the
pile and the leachate expected to be generated.

(B) Of sufficient strength and thickness to prevent
collapse under the pressures exerted by overlying
wastes, waste cover materials, and by any equipment
used at the pile.

(ii) Designed and operated to function without clogging
through the scheduled closure of the waste pile.

6.2.2,2 Guidance to Achieve the Part 264 Standard

6.2.2.2.,1 Maximum head of leachate -- To minimize the

potential for release of hazardous constituents during the regu-
lated unit's active life, waste piles (except for existing
portions) must have a liner and leachate collection and removal
system. To reduce pressure head on the liner, the leachate
collection and removal system must be designed and operated to
assure that leachate depth over the liner does not exceed one
foot. The Agency believes that it is practical to design a
leachate collection and removal system to maintain leachate
depth of 30 cm (1 ft.) or less, except perhaps temporarily during
severe storms.

Perhaps the simplest leachate collection system is a series
of swales in the liner of waste piles, when using a concrete or

asphaltic liner. The liner itself can be slightly sloped, with



shallow swales to collect any leachate. The swales could be
interconnected, with the leachate directed to a holding facility,
sump, tank, or surface impoundment. Since the leachate is considered
a hazardous waste, it must be stored or treated in a permitted
facility.

Other applicable systems are related to those used in land-
fills. For such systems, the Agency recommends that the system
be constructed of a sand or gravel that is at least 30 centimeters
(12 inch) thick with a hydraulic conductivity not less than 1 x
10°3 cm/sec and a minimum slope of 2 percent. For additional
guidance and rationale for the design of the leachate collection
and removal system the applicant should refer to Reference (4).
See Figure 8-1 for a generalized diagram of a liner and leachate
collection system applicable to waste piles.

6.2.2.2.2 Chemical Resistance -- All leachate collection

and removal systems must be designed so they will continue to
function throughout the active life of the pile., They must be
capable of withstanding the chemical attack that can result from
contact with leachate. The leachate from waste piles is likely
to be chemically corrosive to many materials. Construction
materials, especially for the perforated collection pipes, must
resist deterioration for the required operational lifetime.

This means that the applicant must have knowledge of the materials
included in the waste piles, and also of possible interactions
that can occur with the mixing of heterogeneous materials. It
is also important to take into consideration the chemical effect

of leachate on the pumps to be used for leachate removal.
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6.2.2,2,3 Strength and Thickness -- The pipe used in the

collection system must be of sufficient strength and thickness

to withstand the pressure exerted by the weight of the overlying
materials and any equipment to be used on the waste piles. The
pipe under consideration is either a rigid conduit, such as
concrete and cast iron, or a flexible conduit, such as plastic

and fiberglass. Because of the probable corrosive properties of
the leachate, plastic or fiberglass are usually the materials of
choice. However, there are cases where solvents might be generated
which would preclude the use of these latter materials.

Leachate collection pipes beneath waste piles are generally
installed in a protective bed of porous material. Perforations
will reduce the effective strength of pipe available to carry
loads and resist pipe deflection under loading. In addition,
the capacity of buried pipe to support vertical stresses may be
limited by buckling and by the circumferential compressive strength
of the pipe. Deflection, buckling capacity and compressive
strength may be obtained from the pipe manufacturer, but should
also be calculated for the specific case. A pipe correctly
designed to withstand loading from a waste piles can fail from
equipment loading received during construction or operation.

This loading factor is based on the vertical distance between

the loaded surface and the top of the pipe. Moving loads cause
impact loading which may have twice the effect of stationary

loads. These loads must be considered when choosing pipe material,

designing the collection system, and specifying installation



techniques. Appendix V of Reference 5 includes methods to
calculate these factors.

The leachate collection system should be thick enough to
protect the collection and removal pipes. It should also serve
as a sump into which leachate drains and is stored prior to and
during removal. The leachate system should have a storage capacity
such that leachate drains into the system and is removed fast
enough so that the wastes are not standing in leachate. Thus,
the thickness of the system will depend on factors such as
precipitation, control of run-on, and liquid content of the
wastes.

6.2.2.2,4 Prevention of Clogging ~- The leachate collection

and removal system may be overlain by a graded granular or
synthetic fabric filter as necessary. The purpose of this is to
prevent clogging of the pores in the drainage layer of the
collection system by infiltration of fine particles from the
waste. If a granular filter is used, it is important that the
relationship of grain sizes of the filter medium and the drainage
layer be appropriate if the filter is to fulfill its function to
prevent clogging of the drainage layer and not to contribute to
clogging. EPA guidance specifies a criterion for this purpose
which is widely used in construction to prevent clogging
(blinding) of drainage media. The criterion was developed by

the U.S Army Corps of Engineers and is used in their engineering

manuals,



If pipes are used in the leachate collection system,
perforations in the pipes should be sized to be compatible with
the particle size of the bedding material in the drainage layer.
If the perforations are very large compared to grain size of the
bedding material, the latter may wash into the collection system
and be removed along with the leachate. For additional guidance
on the design of the collection and removal system the applicant
should refer to References (4),(5), and (6).

6.2,2.3 Guidance to Address the Application Information
Requirement --

The applicant should provide engineering reports and detailed
drawings to support the proposed design of the leachate collection
and removal system. A suggested attachment to the permit applica-
tion is Leachate Collection and Removal System Design. It should
contain the raw data, assumptions, calculations, plans, and
specifications for the system. The basic portion of the applica-
tion should contain a demonstration of how the proposed system
meets the requirements of §264,253,

6.2.2.3.1 Overall System Design -- The applicant should

provide detailed drawings of the collection and removal systems.
These include construction details sufficient to actually build
the system and thus assess its adequacy. Specifications for
materials to be used and construction techniques should also be
included and the following provided:

-~ Overall system layout, extent, slopes, design of sumps,

spacing of pipies, location of pumps and other ancillary
equipment.



- Specific information on proposed collection pipes,
including materials, size, wall thickness.

- Calculations that show compliance with the requirement
that no more than one foot of leachate will exist above
the liner except during storms. (Reference 12)

6.2.2.3.2 Chemical Resistance -- The leachate collection

system will likely be in the most hostile environment in the waste
pile. It must continue to operate even though attacked by
solutions of hazardous wastes. Thus, compatibility of the pipes,
pumps, and other features with the expected leachate is imperative.
Data must be provided indicating that the system will survive the
chemical attack of the leachate,

Manufacturers' data may be based only on exposure to one type
of waste. Better information may come from operating hazardous
waste sites handling similar wastes and using the types of
materials proposed. Chemical properties of the leachate and the
materials should be presented along with results of any long-term
exposure tests.,

6.2,2.3.3 Strength and Thickness -- The applicant should

submit engineering design calculations that demonstrate that the
proposed colleciton system is of sufficient strength and thickness
to withstand the pressures exerted by the weight of the overlying
landfill, waste cover material, and any equipment to be used in
the construction or operation of the landfill. The design calcu-
lations should take into account the loads acting on the pipes,
the perforation in the pipes, deflection of the pipes caused

by the loads, and the buckling capacity and compressive strength

of the pipes.



The thickness of the system should also be shown. Rationale
for the design of the thickness should be presented. (See
Appendix V of Reference 5.)

6.2.2.3.4 Prevention of Clogging -- The applicant should

provide information including engineering drawings, specifications,
and calculations that demonstrate the ability of the collection
system to function without clogging through the scheduled closure
of the landfill. Include information about the drainage layer
proposed and any proposed filter or pipes. See Reference 4 for
assistance in the selection of grain sizes for filters or bedding
materials.

6.2.3 Liner and Leachate Collection System Exemption

6.2.3.1 The Federal Requirement --

Part 270.18(c)(1l) states:
If any exemption from the requirement for a liner is
sought, as provided by §264.252(b), the owner or operator
must submit detailed plans and engineering and
hydrogeologic reports as appropriate, describing
alternate design and operating practices that will, in
conjunction with location aspects, prevent the migration
of any hazardous constituents into the ground water or
surface water at any future time.

Facility Standard 264.252(b) states:

(b) The owner or operator will be exempted from the
requirements of Paragraph (a) of this section if the
Regional Administrator finds, based on a demonstration
by the owner or operator, that alternate design and
operating practices, together with location character-
istics, will prevent the migration of any hazardous
constituents (see §264.93) into the ground water or
surface water at any future time. In deciding whether
to grant an exemption, the Regional Administrator will
consider.

(1) The nature and quantity of the waste:



(2) The proposed alternate design and operation:

(3) The hydrogeologic setting of the facility, including
attenuative capacity and thickness of the liners and
soils present between the pile and ground water or
surface water, and

(4) All other factors which would influence the quality and

mobility of the leachate produced and the potential for
it to migrate to ground water or surface water.

6.2.3.2 Guidance to Achieve the Part 264 Standard --

A variance from the liner and leachate collection and removal
requirements is provided if the applicant demonstrates to the
Regional Administrator that hazardous constituents will never
migrate from the pile into ground water or surface water. This
may be due to location aspects, local geology and hydrology,
waste characteristics, and other circumstances. The variance may
be obtained from any units or portions thereof that are not

existing portions.

6.2.3.3 Guidance to Address the Application Information
Requirement --

If an exemption from the liner and leachate collection and
removal system requirement is being requested for a new unit, the
application should provide:

- Locational determinations relevant to assessing the
potential for leachate migration, such as soil
permeabilities and attentuation capacities, site geology
and geohydrology: and

- A demonstration that facility design, locational aspects,
and operating practices will prevent the contamination of
surface water and ground water at any future time,.

A suggested attachment to the permit application is a Report

Supporting Request for Exemption from Liner and Leachate Collection

and Removal System Requirement.



6.2.4 Control of Run-On

6.2.4.1 The Federal Requirement --

Section 270.18(c) requires that the Part B Application
information include:

(c) Detailed plans and an engineering report describing

how the pile is or will be designed, constructed,
operated and maintained to meet the requirements of
§264.251, This submission must address the following
items as specified in §264.251:...

(1) Control of run-on.

Facility Standard 264,.251(c) states that to minimize the
leachate generation:

The owner or operator must design, construct, operate,

and maintain a run-on control system capable of preventing

flow onto the active portion of the pile during peak

discharge from at least a 25-year storm.
6.2.4.2 Guidance to Achieve the Part 264 Standard --

One of the key elements of EPA's strategy for ground-water
protection at waste piles is a ligquids management program. This
program is intended to minimize leachate generation in the units,
primarily by keeping liquids out of the piles. One aspect for
limiting the generation of leachate is the requirement that owners
or operators control run-on to the unit. The run-on control
system must be capable of preventing flow onto the active portion

of the pile during peak discharge from at least a 25-year storm.

6.2.4,.3 Guidance to Address the Application Information
Requirement --

To demonstrate that run-on onto the active portion of the
pile during peak discharge from at least a 25-year storm will not

occur, the applicant should accomplish the following and submit



the results for review and approval. A suggested attachment to

the permit application is Run-On Control System Design. The

following information and analyses should be submitted:

6.2.5

A description of the hydrologic method used to estimate

peak flow rates including its source and justification
for its use in waste pile design;

All data and input parameters used in conjunction with
the selected hydrologic method and their sources;

All calculations for estimating peak flow rates including
a discussion and justification of any necessary
assumptions;

All hydraulic calculations and designs for sizing the
necessary collection and conveyance facilities (standard
hydraulic techiques and for determining flow capacities,
including allowance for freeboard, shall be used).

Structural designs of collection and conveyance facilities
and results of all field tests to ensure compatibility
with soils and foundation conditions (standard structural
design techniques, safety factors, and appropriate field
tests shall be used).

A maintenance plan for ensuring the structural integrity

of the collection and conveyance facilities along with a

plan for restoration and repair in the event of a washout
failure.

To maintain capacity of the system, a plan for dewatering
any collection or holding facilities associated with run-
on control systems should be prepared.

Control of Run~-Off

6.2.5.1 The Federal Requirement --

Section 270.18(c) requires that the Part B Application

information includes:

Detailed plans and an engineering report describing
how the pile is or will be designed, constructed,
operated and maintained to meet the requirements of
§264.251. This submission must address the following
items as specified in §264.251:...



(3) Control of run-off.

Facility Standard 264.251(d) states that to minimize hazards
from run-off of contaminated liquid:

6.2.5.2

The owner or operator must design, construct, operate,
and maintain a run-off management system to collect and
control at least the water volume resulting from a
24-hour, 25-year storm,

Guidance to Achieve the Part 264 Standard --

The Agency interprets the run-off regulations in the
following ways:

Run-off from active portions of units will generally be

a hazardous waste, because it is presumed to contain
leachate. Leachate is generally considered to be a
hazardous waste under §261.3(a). However, the permittee
has the right to demonstrate that the collected liquid
consists only of precipitation run-off for which the
mixture rule in §261.3(b)(2) does not apply. Units used
to hold hazardous liquids should meet the applicable

Part 264 permitting standards (i.e., Subpart K for surface
impoundments, Subpart J for tanks, etc.). Run-off quality
should be monitored.

Run-off from fully closed (e.g., capped) units is generally
not a hazardous waste, because it has not drained through
waste or mixed with leachate. This run-off need not be
collected, but it should be managed in a manner designed
to protect the final cover as stipulated in §§264.228(Db)(4)
and 264.310(b)(5). It should be noted, however, that it

is useful to monitor closed-area run-off quality to

detect leachate seepage through the cap. Units used to
hold collected closed-area run-off need not meet the
permitting standards associated with the unit type,

unless the run-off is a hazardous waste.

Run-off from portions of a facility that are not part of
an active waste pile (undeveloped or unassociated areas)
need not be collected in the run-off management systems

required under §§264.251(d), 264.273(d), and 264.301(d).

Run-off volume can be calculated using the methods in the
U.S. Department of Agriculture, Soil Conservation Service,
National Engineering Handbhook 4.

Collection and conveyance structure designs can be deter-
mined using the methods in the U.S. Department of Agricul-
ture, Soil Conservation Service, National Engineering
Handbook 5: Hydraulics (7).



- The magnitude of the 24-hour, 25-year storm can be deter-
mined by using the data available in the National Oceanic
and Atmospheric Administration, Technical Publication 40,
with Regional revisions.

Of the three types of run-off from waste piles (active
area, closed area, and underdeveloped/unassociated area), the
Agency is most concerned with active area control. Precipitation
falling on exposed hazardous wastes can dissolve or transport
waste constituents. At typical waste piles, precipitation
run-off and leachate are likely to mix at the toe of the active
face or other low points.

If the permittee does not initially manage active area run-
off as a hazardous waste, then he has the continuing obligation
to determine whether the liquid meets the definition of a hazardous
waste. Run-off is not a listed waste because the "derived from"
rule in §261.3(c)(2) does not apply. As a result, run-off will

only be considered a hazardous waste if it exhibits one of the
characteristics associated with hazardous wastes as outlined in
40 CFR Part 261 Subpart C (§261.3) or if it mixed with leachate
or another hazardous waste. Three considerations, however,
suggest that it should be easier for the permittee to assume the
run-off to be a hazardous waste. First, the practical burden of
conducting the waste analysis is likely to outweigh any ultimate
benefit incurred as a result of avoiding initial treatment of the
run-off as a hazardous waste. Second, testing itself will be
difficult because collected run-off cannot be managed easily in
batch form; liquid is added to and removed from run-off collection

basins continuously. Third, an initial assumption that run-off



is hazardous will save the problem of transferring the liquid from
a nonpermitted unit to a permitted unit when the liquid is found
to be hazardous.

The collection system must be emptied expeditiously after
storms to maintain its capacity. The rate and extent of fluid
removal are site-specific factors. It might not be necessary to
completely drain the system as long as there is sufficient
capacity to collect fluid from the 24-hour, 25-year storm. If
the fluid is managed in a Subpart K surface impoundment, the
impoundment must be designed to prevent overtopping.

The nature of fluid quality monitoring is also a site-specific
matter. If the fluid is not presumed to be a hazardous waste (see
above), monitoring must determine whether it meets the definition
of hazardous waste. If, on the other hand, the fluid is presumed
to be a hazardous waste and managed in appropriate units, monitor-
ing should be based on whatever information is needed to manage
those units.

The interim status standards for run-off management at exist-
ing facilities are found at §265.253 for waste piles. If the
leachate or run-off from a waste pile is a hazardous waste, then
either the run-off must be collected and managed as a hazardous
waste, or the pile must be protected from precipitation and run-
off and no liquids may be placed in the pile.

Run-off from disposal units that are closed under the Interim

Status Standards need not be collected.



6.2.5.3 Guidance to Address the Application Information
Requirement ==

A suggested attachment to the permit application is Run-Off
Control System Design. The following information and analyses
should be submitted for review:

- A description of the hydrologic method and calculations
used to estimate peak flow rates and run-off volumes
including justification of necessary assumption.

- The 24-hour, 25-year rainfall volume used for facility
design including the source of the data; all other data
and necessary input parameters used in conjunction with
the selected hydrologic method and their sources should
be documented and described;

- All hydraulic calculations and designs for sizing the
necessary collection, conveyance and storage

facilities (standard hydraulic techniques for
determining flow capacities and storage volumes,
including allowances for freeboard, shall be used);

- Structural designs of the collection, conveyance,
and storage facilities, and results of all field
tests to ensure compatibility with soils and foundation
conditions (standard structural design) techniques and
factors of safety, and appropriate field tests should
be used);

- A maintenance plan for ensuring the structural
integrity of the collection, conveyance and storage
facilities along with the plan for restoration and
repair in the event of a washout or failure.

6.2.6 Management of Units Associated with Run-On and Run-Off
Control Systems

6.2.6.1 The Federal Requirement --
Section 270,18(c) requires that the Part B Application

information include:



Detailed plans and an engineering report describing
how the pile is or will be designed, constructed,
operated and maintained to meet the requirements of
§264.251. This submission must address the following
items as specified in §264.251:...

(4) Management of collection and holding units associated
with run-on and run-off control systems;

Facility Standard 264.251(e) states that
Collection and holding facilities (e.g., tanks or
basins) associated with run-on and run-off control
systems must be emptied or otherwise managed expeditiously
after storms to maintain design capacity of the system.
6.2.6.2 Guidance to Achieve the Part 264 Standard --

Section 264.251(e) states that collection and holding
facilities associated with run-on and run-off control systems
must be emptied or otherwise managed expeditiously after storms
to maintain the design capacity of the system. The specified
design capacity is that capacity necessary to collect and control
the water volume resulting from a 24-hour, 25-year storm. The
system may be designed to meet the above requirements or by
designing it for a volume in excess of the 24-hour, 25-year
storm capacity. Where additional storage capacity is necessary
to allow reuse or delayed disposal of collected water, it can be
separately provided by tanks or additional surface impoundments.

The applicant is reminded that run-off from the active area
of the landfill should generally be considered hazardous. This
will require management of this run-off in permitted treatment,

storage, or disposal facilities.



6.2.6.3

Guidance to Address the Application Information
Request —--

A suggested attachment to the permit application is Plan for

Management of Units Associated with Run-On and Run-Off Control.

The following information should be submitted:

A plan for emptying collection or holding facilities
associated with run-on and run-off management systems to
maintain the capacity of the system.

An estimation of the length of time it would take to empty
the holding facilities.

A description of the method to be used for collected run-
off disposal, such as treatment and discharge, evaporation,
and so forth. The description should address any environ-
mental concerns associated with the disposal method.

A description of the methods to be used to monitor run-off
quality.

6.2.7 Control of Wind Dispersal

6.2.7.1

The Federal Requirement --

Section 270.18(c) requires that the Part B application

information include:

(5)

Detailed plans and an engineering report describing
how the pile is or will be designed, constructed,

operated and maintained to meet the requirements of
§264.251. This submission must address the following
items as specified in §264.251:...

Control of wind dispersal of particulate matter,
where applicable;

Facility Standard 264.25(f) states that:

If the pile contains any particulate matter which may
be subject to wind dispersal, the owner or operator
must cover or otherwise manage the pile to control wind
dispersal.

N
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6.2.7.2 Guidance to Achieve the Part 264 Standard --

EPA requires wind dispersal controls to minimize emissions
of particulate matter at waste piles. Particulate air emissions
can be generated during the operation and closure of waste piles.
The generation and dispersion of dust from a hazardous waste
management site is of concern because of the potential health
hazards and safety considerations including impact on visibility
near the pile. These emissions are generated primarily from wind
erosion of open areas, vehicle traffic on unpaved haul roads, and
adding and removing material from piles.

The fugitive emissions produced by wind erosion of waste
piles depend on the waste type, moisture content, wind velocity,
surface geometry and wind protection. Although many equations
have been developed by researchers in estimating emissions
generated from agricultural soils, there seems to be a basic
agreement that between 2.5 and 10 percent of all the soil eroded
due to wind becomes airborne as suspendable particulate matter.

Fugitive dust emissions from unpaved surfaces caused by
vehicle traffic on exposed waste surfaces and haul roads are
affected by the surface texture of the road, road material,
surface moisture, vehicle speed, and level of activity. Fugitive
emissions from unpaved surfaces can be estimated using emission

factors developed in EPA Publication AP-42, Compilation of Emission

Factors. Factors that must be known include: the silt content of
the surface materials (percentage of weight of particles smaller
than 75 micrometers in diameter), average vehicle speed, and

average daily traffic.



Chemical stabilizers can be added to reduce wind erosion.
Many of the compounds are proprietary developments, and their
properties are difficult to evaluate without site-specific field
testing. 1In selecting a stabilizer, one should consider effective-
ness, stability, ease of application, cost, safety, and environ-
mental impact. Most chemical stabilizers only provide dust
suppression for a limited period of time, generally no more than a
few months; thereafter, a reapplication or more permanent solution
is needed.

The geometry and orientation of waste piles can aid in
reducing wind dispersal. Low piles and those with their 1long
dimension parallel to the prevailing winds will likely have the
fewest problems with wind dispersal.

Windbreaks such as trees and fences may assist in minimizing
wind dispersal. Waste piles may also be amenable to man-made
windbreaks. The best possible protection is to completely enclose
a waste pile in a building.

6.2.7.3 Guidance to Address the Application Information
Requirement --

The applicant should assess the potential for wind dispersal.
This may be based on factors such as type of waste(s) disposed,
predominant wind direction and velocity, local topography, wind-
breaks, and operational procedures. The approach used in this
assessment and the results should be included in the basic portion

of the application.



If

control

the assessment indicates a potential for wind dispersal, a

plan must be developed. A suggested attachment to the

permit application is Wind Dispersal Flow Control Plan.,

The applicant should submit the following information on

wind dispersal control:

A description of the method(s) proposed for controlling

wind dispersal. 1Include such considerations as the siting

of the waste pile; the use of water sprays, dust suppressants
other than water, stabilizers, windbreaks, and enclosures.
Particular attention should be paid to including plans to
minimize wind dispersal during the addition and removal of
wastes from the piles.

Data supporting the effectiveness of the proposed wind
dispersal control technique(s).

6.2.8 Ground-Water Protection Exemption for Double-Lined Piles

6.2.8Il

If

The Federal Requirement --

the applicant desires exemption from the ground-water

protection standards because he proposes a double-lined waste pile,

section

270.18(c) requires that the Part B application include:

If an exemption from Subpart F of Part 264 is sought as
provided by §§264.252 or 264,253, submit detailed plans
and an engineering report describing how the requirements
of §§264.252(b) or 264,253(a) will be complied with;

Facility Standard 264.252(a) states:

(1)

(2)

The owner or operator of a double-lined wastepile is
not subject to regulation under Subpart F of this part
in the following conditions are met:

The pile (including its underlying liners) must be
located entirely above the seasonal high water table.

The pile must be underlain by two liners which are
designed and constructed in a manner that prevents the
migration of liquids into or out of the space between

the liners. Both liners must meet all the specifications
of 264,251(a).



(3) A leak detection system must be designed, constructed,
maintained, and operated between the liners to detect
any migration of liquids into the space between the
liners.

(4) The pile must have a leachate collection and removal
system above the top liner that is designed, constructed,
maintained, and operated in accordance with §264.251(a)(2).

6.2.8.2 Guidance to Achieve the Part 264 Standard —-

The design and operating standards contain special sets of
standards for waste piles with double liners and leak detection
systems. Compliance with these standards is not mandataory.
However, if an applicant voluntarily applies for and is issued a
permit to comply with these special standards (in addition to the
other standards generally applicable to these units), he is not
subject to the ground-water protection regulations contained in
Subpart F.

To be eligible for exemption from ground-water protection
requirements, a double-lined unit (including the liners and leak
detection system) must be placed entirely above the seasonal
high water table. Placement of units in the ground water poses
special problems including those associated with external pres-
sures applied by the saturated earth. The Agency is concerned
that these pressures can cause disruption (collapse or caving in)
of the liner system and disruption of the leak detection system
to the point that it may not work. While collapse of the liner
system can occur when a single liner unit is located in the

ground water, the ground-water monitoring system can be expected

to function to detect contamination. Since ground-water



monitoring is waived for double-lined facilities, it is
imperative that the leak detection system function. The

Agency is not confident at this time that it can specify design
safeguards that will ensure continued function when the unit is
placed in the saturated zone.

The foundations on which the liners are installed must be
graded to allow for free, gravity flow of liquid to the leachate
collection system and the leak detection system. A minimum
slope of two percent is recommended. Guidance is provided in
Reference 3.

The regulations require that the liners used must meet
the requirements normally applicable to liners in single-liner
systems, i.e., they must each prevent the migration of wastes
to subsurface soil or to ground water or surface water during
the life of the unit, Applicants seeking this exemption
will have to ensure that each of the liners prevent migration
into or out of the space between the liner. Otherwise,
leakage into the leak detection system will occur, resulting
in the need to repair or replace the leaking liner or begin
ground-water monitoring. One approach to minimize migration
between the liners is to seal the edges of synthetic membrane
liners at the surface.

The leachate collection and removal requirements for
single-liner piles also apply to double-lined systems.

The leachate collection and removal system must be placed

above the upper liner, and must be maintained and operated
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to collect and remove the leachate. This implements the policy
objective of reducing the amount of leachate that can potentially
migrate to the subsurface soil, ground water or surface water.

The leachate collection system should be installed in a
drainage layer above the upper liner. This layer should be at
least 30 cm (1 ft) thick and have a hydraulic conductivity
of not less than 1 X 1073 cm/sec. Any pipe used in the collection
system must be strong enougn to withstand the pressures of
overlying waste and movement of equipment. Strength attributes
of perforated pipes must be considered in the design of the
collection systems.

Proper spacing of the pipe network to ensure adequate liquid
collection is important. A reasonably sized drainage system and
adequate removal methods will provide an extra measure of protec-
tion by reducing the liquid head (see Reference 3).

A leak detection system is any system (a drain and pump or
appropriate instrumentation) that enables the permittee of the
waste piles to detect whether any liquid has entered into the
space between the liners. This is the means by which the permittee
will determine if the liner has failed or is leaking. Some water
may enter the space between the liners at the time of installation,
This would occur only once, at the time of unit start-up. A
prudent permittee would remove this water immediately, since the
presence of water in the leak detection system at a later time
will be assumed to indicate that one of the liners is leaking.

Failure or leakage of the liner requires the permittee to notify



the Regional Administrator and either to repair the primary
liner or institute ground-water monitoring, pursuant to
§264,98,

Many designs of detection systems have been devised using
advanced instrumentation, such as resistivity and conductivity
measurement systems. However, direct collection and removal
of liquid leakage is perhaps the simplest and most reliable
method. This system is very similar to leachate collection
systems for surface impoundments and landfills. A series of
perforated pipes is placed in a porous medium between liners
during construction., Liquid that has penetrated the upper
liner collects in these pipes and flows by gravity to a
central drain or gallery, where the liquid can be detected
and withdrawn. EPA suggests that 10 cm. (4-inch) diameter
perforated pipe on 15 to 60 m. (50 to 200 ft.) centers
should be adequate to provide effective leak detection and
capacity to remove liquids from minor breaching in the
primary (upper) liner.

Ordinarily, a permit written for a double-lined unit
seeking an exemption from Subpart F would not contain detection
monitoring requirements. 1In that case, if the permittee
discovers a leak in the leak detection system, he will have
to repair or replace the leaking liner or be in violation of
the permit. Therefore, EPA recommends that those who anticipate
retrofitting problems in attempting to repair or replace

leaking liners should request that detection monitoring



programs be established in their permits in accordance with

the requirements of §264.98, as contingent requirements. Such
requirements would be automatically triggered in the event of a
leak, but would not have to be complied with until such a leak
occurred. The permit would specify well placement, detection
parameters to be monitored, and the frequency of monitoring. If
a leak occurred, the permittee would then install the wells and
begin monitoring in accordance with a schedule set forth in the
permit.

6.2.8.3 Guidance to Address the Application Information
Requirement --

A waste pile must not be located within the saturated zone
in order to qualify for the exemption described in §264.252(a).
Many fine-grained geologic formations may not meet the character-
istics of an aquifer, but may be saturated nonetheless. A waste
pile constructed in such a formation would be within the ground-
water table, and could not qualify for the exemption. The appli-
cant should submit the following information if application is
being made for the ground-water monitoring program exemption:

- A demonstration that the wastepile and its underlying
liners will be located entirely above the seasonal high
ground-water table. The applicant should refer to Section
9.3 of the manual for guidance on how to describe the
hydrogeologic characteristics of the facility's location.

~ A demonstration that both liners satisfy the requirements
of §264.251 (a)(l). The applicant should refer to Section
8.2.1 for guidance on how to demonstrate compliance with
this standard for each liner. For those cases in which
two different types of liner material are to be used, a

liner integrity analysis (i.e., waste liner capability
test) for both liners must be submitted.



- A demonstration that the leak detection system between the
two liners will be designed, constructed, maintained, and
operated to detect any migration of liquid into the space
between the liners. EPA recommends that the leak detec-
tion system resemble the leachate collection and removal
system. If the top liner leaks, a leachate collection and
removal system will be present beneath it for immediate
operation. The applicant can refer to Section 8.2.2 for
guidance on leachate collection and removal system design.

- A demonstration that the leachate collection and removal
system above the top liner satisfies the standard in

1264.251(a)(2). The applicant can refer to Section 8.2.2
for guidance in leachate collection and removal system

design.
A suggested attachment to the permit application in Report
Supporting Request for Exemption from Ground-Water Protection
Requirement for Double-Lined Waste Piles.,

6.2.9 Ground-Water Protection Exemption for Piles with Inspectable
Liners

6.2.9.1 The Federal Requirement --

Facility Standard 264.253(a)(3) states:
The owner or operator of a pile is not subject to
regulation under Subpart F of this part if the following
conditions are met.

(3) The wastes in the pile must be removed periodically,
and the liner must be inspected for deterioration,
cracks, or other conditions that may result in leaks.
The frequency of inspection will be specified in the
inspection plan required in §264.15 and must be based
on the potential for the liner (base) to crack or
otherwise deteriorate under the conditions of operation
(e.g., waste type, rainfall, loading rates, and sub-
surface stability).

6.2.9.2 Guidance to Achieve the Part 264 Standard --

The permittee of a waste pile is not subject to Subpart F
regulation if the wastes in the pile are removed periodically
and the liner inspected for integrity. This allows the liner to

be visually inspected to determine that the performance standards



are being achieved. The permittee can then determine if
hazardous constituents, leachate,and so forth have been prevented
from entering the ground or surface water. This exemption is
most applicable to piles where the wastes are normally removed

as part of the overall management plan.

Waste piles with a coated concrete or asphaltic liner are the
best candidates for this exemption. Such piles will likely have
the structural strength to allow the periodic removal of the waste,
inspection, and replacement of the waste. Wastes removed to allow
inspection must be managed as hazardous wastes and either moved
to another portion of the permitted waste pile, or to some other
permitted treatment, storage, or disposal facility.

6.2.9.3 Guidance to Address the Application Information
Requirement --

The applicant is required to submit documentation including
detailed plans, engineering reports and operating plans to show
how §264.253(a)(3) will be achieved. Detailed operating plans
must describe how the wastes will be removed without damaging
the liner. A suggested attachment to the permit application is
Report Supporting Request for Exemption from Ground-Water
Monitoring Requirements - Piles with Inspectable Liner. Informa-
tion to be submitted should include at least the following:

- Information concerning the liner that demonstrates that

the liner can withstand the stresses of periodic waste

removal and replacement including:

-—- type of and specifications for liner, including
reinforcement

-- type of coating(s) to be used to seal the liner



Equipment to be used, including operating procedures to

minimize liner stress.

Inspection procedures, including frequency, methods, and
documentation.

Contingency plans for liner repair/replacement if cracks
or deterioration are found.

6.3 MONITORING AND INSPECTION

6.3.1 Monitoring and Inspection During Construction, Installation,

and Operation

6‘3.1.1

The Federal Requirement --

Section 270.18(e) requires that the Part B Application

include:

The

(1)

(2)

The

A description of how each waste pile, including the
liner and appurtenances for control of run-on and run-
off, will be inspected in order to meet the requirements
of §264.254(a) and (b). This information should be
included in the inspection plan submitted under
270,14(b)(5) of this section. If an exemption is

sought to Subpart F of Part 264 pursuant to §264,253,
describe in the inspection plan how the inspection
requirements of §264.253(a)(3) will be complied with.

Facility Performance Standard 264.254(a) states:

During construction or installation, liners (except in
the case of existing portions of piles exempt from
§264.251(a) and cover systems (e.g., membranes, sheets,
or coatings) must be inspected for uniformity, damage,
and imperfections (e.g., holes, cracks, thin spots, or
foreign materials). Immediately after construction or
installation:

Synthetic liners and covers must be inspected to
ensure tight seams and joints and the absence of tears,
punctures, or blisters; and

Soil-based and admixed liners and covers must be

inspected for imperfections including lenses, cracks,
channels, root holes, or other structural non-uniformities
that may cause an increase in the permeability of the
liner or cover.

Facility Performance Standard 264.254(b) states:



While a waste pile is in operation, it must be inspected
weekly and after storms to detect evidence of any of the
following:

(1) Deterioration, malfunctions, or improper operation
of run-on and run-off control systems:

(2) The presence of liquids in leak detection systems,
where installed to comply with §264.252;

(3) Proper functioning of wind dispersal control systems,
where present; and

(4) The presence of leachate in and proper functioning
of leachate collection and removal systems, where
present.

6.3.1.2 Guidance to Achieve the Part 264 Standard --

6.3.1.2.1 Liner Inspection -- Synthetic liner ‘and cover

systems must be inspected during construction and installation
for uniformity, damage and imperfections, and after installation
to ensure tightness of seams and joints and absence of tears,
punctures, or blisters. Soil-based and admixed liners and covers
must be inspected for imperfections including lenses, cracks,
channels, root holes or other structural non-uniformities that

may adversely affect the permeability, strength, or other
engineering properties of the liner or cover. The applicant
should consult the EPA publication on liners (Reference
5) for information on specific inspection needs and objectives
for various liners. Information on evaluating cover systems
is available in Reference (8).

An effective quality control program will form the basis
for the inspection plan for the installation and construction
of liners. The applicant should propose a Liner Installation

Quality Control Program (QC) which addresses the proposed methods



of liner inspection, testing and documentation. The QC Program
may be developed, in part, from manufacturers' standard inspection
procedures. For example, for a synthetic liner, it 6 should include,
but not be limited to, the following specific provisions:

- The permittee will designate a field representative
(QOC Manager) with sole responsibility for inspection
and approval of liner work. For large projects, the
permittee should provide a sufficient number of
personnel to assist the QC Manager to achieve the
objectives of the QOC Program.

- QC Program should include assurance that the following
objectives are met:

-—- The construction specifications required in the
permit are fully implemented;

~- Subgrade preparation is consistent with requirements
for synthetic liner membranes;

-- Handling of liner materials is performed in accor-
dance with manufacturer's recommended procedures;

-- Manufactured liner panels, upon arrival at the project
site, are free of product defects and damage resulting
from shipping;

-- Fabricated seams of prefabricated sheet membranes
are tested by airlance, vacuum or other suitable
means to determine location of defects;

- Liquid-applied membranes, adhesives, and solvents are
delivered in sealed containers and are used in accordance
with the manufacturer's recommendations.

- Contractor's tools are consistent with manufacturer's
recommendations; sharp instruments such as pointed
scissors are not allowed.

- Field seams constructed by adhesive, heat, welding or
other means are tested by airlance, vacuum, ultrasonic
method or by any combination of methods to determine
the location of defects.

- Placement of soil and protective cover is accomplished
so that the soil is free of deleterious materials, and
in a manner such that damage is not caused to the liner
membrane by disposal operations.



- Samples of liner material, fabrication seams and field

seams are taken routinely in sufficient number to verify
the quality of workmanship of the completed work.

- Laboratory testing of field samples is conducted in
accordance with ASTM standards and procedures for syn-
thetic liner membranes. Results should be reviewed by
the QC Manager and corrective action taken if materials
and seams do not meet minimum specified strengths. The
permittee should notify the Regional Administrator of
such corrective action and make all test results avail-
able for review upon request.

- Documentation of all phases of the QC Program should be
prepared by the permittee for record purposes. Daily
reports should be maintained by the QC Manager describing
observations, activities, weather, production, contrac-
tor's equipment, and work force and specific problems.
Deviations from standard construction procedures by the
contractor, corrective measures, and changes in design
should be fully documented. Location of field samples
and laboratory test results should be made a part of
program documentation,

Soil-based and admixed liners and covers must be inspected
and tested to ensure that they are properly constructed according
to the approved design. The test data should consist of strength,
permeability and other material properties of samples representa-
tive of the liner or cover to be used in construction,

To ensure that the liner and cover system are constructed
according to the approved design and specifications, and to ensure
uniformity, absence of damage, and imperfections, an independent
test lab and inspector supervised by a qualified, registered
engineer should be present at all phases of construction and
installation to monitor and test the materials as they are placed.
Non-destructive or destructive sampling and testing should be

performed on a random basis in accordance with established,

acceptable standards. In destructive sampling and testing, the



areas sampled or tested should be restored to original condition
immediately after sampling or testing. All test results and
other pertinent data, such as location, elevation, date, climatic
conditions, personnel, and so forth, should be documented and
kept on record.

6.3.1.2.2 Operation Inspection -- In addition to inspections

during construction and installation, qualified personnel must
make inspections of a waste pile while it is in operation. These
inspections must be conducted weekly and after storms. A detailed
written schedule should be developed for inspection of: (a) run-on
and run-off control systems, (b) leak detection systems, (c) wind
dispersal control system, and (d) leachate collection and removal
system,

The inspection records should include the maintenance and
calibration records of all control systems, leak detection systems,
and leachate collection and removal systems. Furthermore, the
amount of leachate present in the collection and removal system
should be recorded. All information from each inspection should
be documented and kept on record for EPA review.

The applicant is advised that additional general inspection
requirements are delineated in §264.15(b) of the general facility
standards. The corresponding permit information requirements
for these requirements are provided in §270.14(b)(5). Guidance
on these overall inspection requirements is provided in the
Permit Applicants' Guidance Manual for General Facility Standards

{Reference 1),



6.3.1,3 Guidance to Address the Application Information
Requirement --

The following information on inspection should be submitted
with the permit application. The applicant should include this
information in the overall Facility Inspection Plan as required
under §270.,14(b)(5). Two suggested attachments within the
Facility Inspection Plan submitted with the permit application
are a Liner Construction Inspection Plan and an Operation
Inspection Plan.

6.3.1.3.1 Liner Inspection Plan --

- Describe procedures, including a quality control program,
for inspecting synthetic liners and covers during con-
struction and installation. The applicant should address
all inspection needs discussed above for synthetic liners
and covers.

~ Describe procedures, including a quality control program,
for inspecting soil-based and admixed liners and covers
during construction and installation. The applicant
should address all inspection needs discussed above for
soil-based and admixed liners and covers.

6.3.1.3.2 Operation Inspection Plan --

- Describe the procedures for inspecting weekly and after
storms for detection of:

—-- deterioration, malfunction, or improper operation
of run-on and run-off control systems;

-—- presence of liquids in the leak detection system,
where installed,

-- proper functioning of wind dispersal control systems;
and

—-- presence of leachate in and the proper functioning of
leachate collection and removal system, where present.



6.3.2 Monitoring and Inspection of Liner if Exemption from
Ground-Water Protection Requirements is Sought

6.3.2.1 The Federal Requirement --

The Facility Performance Standard 264.253(a)(3) states:

(a) The owner or operator of a pile is not subject to
requlation under Subpart F of this part if the following
conditions are met:

(3) The wastes in the pile must be removed periodically,
and the liner must be inspected for deterioration,
cracks, or other conditions that may result in leaks.
The frequency of inspection will be specified in the
inspection plan required in §264.15 and must be based
on the potential for the liner (base) to crack or
otherwise deteriorate under the conditions of operation
(e.g., waste type, rainfall, loading rates, and subsurface
stabiity).

6.3.2.,2 Guidance to Achieve the Part 264 Standard --

Section 264,253 provides a special exemption from Subpart F
for any waste pile where the waste is periodically removed from
the liner so that the liner may be inspected for cracks, erosion,
or other conditions that could result in leakage. This exemption
relies on inspection of the liner to assure that the liner is
intact and is not allowing leachate to migrate through it. This
inspection procedure eliminates any need to monitor the ground
water.

Synthetic membrane liners are not likely to be capable of
withstanding damage from repeated removal and replacement of
wastes during liner inspections., Clay liners will also be
unsuitable in many cases, because when exposed to air, they tend

to dry out to some extent and crack, resulting in the development

of channels through which leachate may migrate. Therefore, EPA



expects that reinforced concrete with appropriate coatings will
be the liner material chosen by most applicants wishing to qualify
for an exemption under §264,253.

The regulations further provide that the inspection plan
usually required by §264.15 will incorporate a schedule of inspec-
tion which includes periodic removal of the waste and testing of
the liner to ensure that it has not deteriorated to where it is
no longer capable of containment or is already leaking.

This exemption is intended for, and will likely apply to
small piles, especially those where normal operations periodically
or routinely result in removal of the waste. Removal of the waste
from large piles on a periodic and routine basis would normally be
impractical because of handling and storage difficulties. Large
piles will also need a relatively permeable drainage layer and
possibly a drainage system to comply with the one-foot leachate
head requirement. To remove the wastes and drainage layers from
such piles in order to meet the inspection requirement will,
normally, be impractical. The regulations do not specify the
pile size in an exemption, but the practicality of both inspecting
the liner and meeting the one-foot head requirement will limit the
size in practice.

When the waste is removed, the integrity of the liner must
be thoroughly inspected by qualified personnel. The types of
inspections and tests required for synthetic liners and covers,
and soil based and admixed liners and covers have been discussed

in the preceding paragraphs of this section. However, the EPA



expects that reinforced concrete with appropriate coatings will
be chosen most often by those wishing to qualify for exemption
under §264.253, For tests to evaluate these liners, the
following references can be used:

Asphalt in Hydraulics, The Asphalt Institute, Manual
Series No. 12, November 1976.

Linings for Irrigation Canals, Bureau of Reclamation,
U.S. Dept. of the Interior, Washington, D.C., 1963.

All test results and other pertinent data from each inspection
should be documented and kept on record for Agency review,

6.3.2.3 Guidance to Address the Application Information
Requirement --

A detailed written inspection plan must be developed
and submitted with the permit application to the EPA for
evaluation. A suggested attachment to the permit application
is Liner Inspection Plan. The inspection plan must specify
the frequency of inspections based on the potential of the
liner to deteriorate under the conditions of operation. The
active life of the facility is a consideration when design
and operating requirements for the facility are formulated.
Sections 6.2.1 through 6.2.4 mention the testing requirement
to predict the liner performance under operating conditions.
The results of these tests will give an indication as to the
proper inspection intervals,

6.4 EXEMPTION TO LINER STANDARD AND GROUND-WATER PROTECTION
STANDARD

6.4.1 The Federal Reguirement

Section 270.18(b) states the Part B permit requirement as:



If an exemption is sought to §264.,251 and Subpart F of
Part 264 as provided by §264.250(c), an explanation of
how the requirements of §264.250(c) will be complied
with.

Section 264.250(c) states the facility standard as:

The owner or operator of any waste pile that is inside
or under a structure that provides protection from
precipitation so that neither run-off nor leachate is
generated is not subject to regulation under §264.251
or under Subpart F of this part, provided that:

(1) Liquids or materials containing free liquids are
not placed in the pile;

(2) The pile is protected from surface water run-on by
the structure or in some other manner;

(3) The pile is designed and operated to control
dispersal of the waste by wind, where necessary, by
means other than wetting; and

(4) The pile will not generate leachate through
decomposition or other reactions.

6.4.2 Guidance to Achieve the 264 Standard

If an applicant can demonstrate to the Regional Administrator
that the use of alternate design and operating practices, in
combination with location and waste characteristics, will prevent
the migration of any hazardous constituents into the ground water
or surface water at any future time, an exemption from the liner
and the leachate collection and removal requirements may be issued.
The basis for the exemption is that such requirements become
superfluous if there is no potential threat to ground water or
surface water. Specifically, an exemption from both the liner
and leachate collection and removal standards and the ground-water
requirements may be provided for dry piles that are inside or
under structures protected from precipitation, run-on and wind

dispersal.



6.4.3 Guidance to Address the Application Information Requirement

In order to meet the above requirements the applicant should
submit information that includes the following. A suggested
attachment to the permit application is Report Supporting Request
for Exemption from Liner and Ground-Water Protection Standards.

- Documentation concerning the waste generation and handling
processes, and the waste characteristics to show that no
liquids or materials with free liquids have been or will
be placed in the waste pile,

- Documentation, details, drawings, and engineering analyses
showing that the waste pile is or will be protected from
run-on or precipitation by a structure or other means.

= Documentation showing that the waste pile has or will have
adequate control and protection against wind erosion and
dispersal.

- Documentation and engineering analyses showing that leachate
generation has not or will not occur through decomposition
or any other reaction.

6.5 TREATMENT OF WASTE

6.5.1 The Federal Requirement

Section 270.18(f) requires that the Part B application
include:
If treatment is carried out on or in the pile, details
of the process and equipment used, and the nature and

quality of the residuals;

6.5.2 Guidance to Achieve the Part 264 Standard

There are no specific 264 standards addressing the manner in
which the waste pile is to be treated.

6.5.3 Guidance to Address the Application Information Requirement

If treatment is carried out on or in the pile, the treatment
program must be carefully researched and designed. A suggested

attachment to the permit application is Waste Treatment Plan.



The design and operating measures must include all details of the
process and equipment to be used during operation. A thorough
analysis of the wastes in the pile should be made prior to treat-
ment, Field and/or laboratory testing of the treatment wastes
should be carefully documented. The treatment program must ensure
careful management, operation, and maintenance of the waste pile.

Materials (residuals) remaining in the pile after treatment
should be analyzed to determine their hazardous nature. If
hazardous, they must eventually be disposed in a hazardous waste
disposal site. If non-hazardous, they may be disposed in a
sanitary landfill or by other methods.

Careful recordkeeping is an important part of the management
of the waste pile. The records should include all details of
the treatment, including dates, personnel, equipment numbers, and
analytical results.

Specific areas to be addressed in the permit application
include at least the following:

- Name of the treatment process to be applied to each waste.

- Reference to the literature or to test results indicating

that the process is applicable to the waste and is
effective.

- List of chemicals or other materials to be added to the
wastes.

- Operational procedures including analyses of the residue
from the treatment process.

- Recordkeeping procedures.



6.6 SPECIAL REQUIREMENTS FOR IGNITABLE OR REACTIVE WASTES

6.6.1 The Federal Reguirement

Section 270.18(g) requires that the Part B Application
include:

If ignitable or reactive wastes are to be placed in a
waste pile, an explanation of how the requirements of
§264.256 will be compiled with;

The Facilty Performance Standard 264,256 states:

Ignitable or reactive waste must not be placed in a
waste pile unless:

(a) The waste is treated, rendered, or mixed before or
immediately after placement in the pile so that:

(1) The resulting waste, mixture, or dissolution of
material no longer meets the definition of ignitable or
reactive waste under §264.21 or 261.23 of this chapter,
and

(2) Section 264.17(b) is complied with;
(b) The waste is managed in such a way that it is
protected from any material or conditions which may

cause it to ignite or react.

6.6.2 Guidance to Achieve the Part 264 Standard

The regulations require the permittee to take precautions to
prevent accidental ignition or reaction of ignitable or reactive
waste and protect the waste from sources of ignition. The
permittee is also required to take precautions in treating,
storing, or disposing of ignitable, reactive or incompatible
waste so that it does not ignite or explode, emit toxic gases,
damage the containment structure or through other like means
threaten human health or the environment,

Section 264.256 prohibits the placement of ignitable or

reactive wastes in a waste pile, unless the waste is made



non-ignitable or non-reactive, as defined in §§261.21 and 261.23,

while also complying with §264,.,17(b). In addition, §264.229

allows the placement of ignitable or reactive waste in a waste

pile if the waste is protected from ignition or reaction.

6.6.3

Guidance to Address the Application Information Requirement

The applicant should submit the information defined below.

A suggested attachment to the permit application is Ignitable

and/or

Reactive Wastes Management Plan(s).

Description of how ignitable or reactive wastes will be
identified when received at the site (should also be
included in the Waste Analysis Plan).

Description of the procedure for treating, or mixing
the ignitable or reactive wastes before or immediately
after placement in the waste pile.

Results of laboratory or field experiments that demonstrate
that after treatment or mixing and placement in the

waste pile, the reactive or ignitable waste will be
rendered non-reactive or non-ignitable.

A description of how §264.,17(b) will be complied with
(i.e., describe what precautions will be taken to prevent
reactions which: (1) generate extreme heat or pressure,
fire or explosions, or violent reactions; (2) produce
uncontrolled toxic mists, fumes, dusts, or gases in
sufficient quantities to threaten human health or the
environment; (3) produce uncontrolled flammable fumes
or gases in sufficient quantities to pose a risk of
fire or explosion; (4) damage the structural integrity
of the device or facility, and (5) through other 1like
means threaten human health or the environment.

6.7 SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES

6.7.1 The Federal Requirement

Section 270.18(h) requires that the Part B application

include:

If incompatible wastes, or incompatible wastes and
materials will be placed in a waste pile, an explanation
of how §264.257 will be complied with;
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Facility Standard 264.257 states:

(a) Incompatible wastes, or incompatible wastes and
materials, (see Appendix V of this part for examples)
must not be placed in the same pile, unless §264.17(b)
is complied with.

(b) A pile of hazardous waste that is incompatible with
any waste or other material stored nearby in containers,
other piles, open tanks, or surface impoundments must
be separated from the other materials, or protected from
them by means of a dike, berm, wall, or other device.

(c) Hazardous waste must not be piled on the same base
where incompatible wastes or materials were previously
piled, unless the base has been decontaminated suffi-
ciently to ensure compliance with §264.17(b).

6.7.2 Guidance to Achieve the Part 264 Standard

The potential dangers from the mixing of incompatible
wastes and materials include extreme heat; fire; explosion;
violent reaction; production of toxic mists, fumes, dusts,
or gases; and damage to the structural integrity of the
waste pile. Clearly, the potential impacts on human health
or the environment which could result from such conditions
must be avoided. A list of incompatible wastes is included
in Section 7.9.2, Additional guidance on imcompatibility
can be found in References (9) and (10).

6.7.3 Guidance to Address the Application Information
Requirement

A suggested attachment to the permit application is
Management Plan for Incompatible Wastes. The applicant
should first determine whether incompatible wastes and/or
materials will be landfilled by following the subsequent

steps and by providing the information in the permit application:



Review the lists of incompatible wastes in Section 7.9.2
and identify any that may be received.

Identify other wastes to be disposed that are not shown
in Section 7.9.2.

Determine if any mixture of these wastes or materials is
incompatible and identify the wastes and nature of the
incompatibility. [Note: If available, the applicant

may use Reference 9, A Method for Determining Compati-
bility of Wastes, as an aid in determining compatibility

of wastes. This document, however, should be used with the
caution advised in Section 3.4.3.2 of this Manual.]

If incompatible wastes and/or materials will be stored in the

waste pile, the applicant must describe:

Methods for identifying these wastes as they are received
at the site,

Step-by-step procedures for managing incompatible wastes
or material to prevent undesirable reactions or effects
defined in §264.17(b);

Laboratory or field data demonstrating that incompatible
wastes can be safely managed at the waste pile using the
proposed procedures.

6.8 CLOSURE

6.8.1

The Federal Requirement

Section 270.18(i) requires that the Part B Application
include:

A description of how hazardous waste residues and
contaminated materials will be removed from the waste

pile at closure, as required under §264.,258(a). For

any waste not to be removed from the waste pile upon
closure, the owner or operator must submit detailed

plans and an engineering report describing how §264.310(a)
and (b) will be complied with. This information should

be included in the closure plan and, where applicable,

the post-closure plan submitted under 270.14(b)(13).

Facility Standard 264.258 states:

(a) At closure, the owner or operator must remove Or

decontaminate all waste residues, contaminated contain-
ment system components (liners, etc.), contaminated



subsoils, and structures and equipment contaminated
with waste and leachate, and manage them as hazardous
waste unless §264.3(d) of this chapter applies.

(b) If, after removing or decontaminating all residues
and making all reasonable efforts to effect removal
or decontamination of contaminated components,
subsoils, structures, and equipment as required in
Paragraph (a) of this section, the subsoils can be
practicably removed or decontaminated, he must
close the facility and perform post-closure care in
accordance with the closure and post-closure care
requirements that apply to landfills §264,310,

(c) (1) The owner or operator of a waste pile that does
not comply with the liner requirements of §264.25(a) (1)
and is not exempt from them in accordance with
§§264.250(c) or 264.251(b) must:

(i) Include in the closure plan for the pile under
§264.112 both a plan for complying with paragraph (a)
of this section and a contingent plan for complying
with paragraph (b) of this section in case not all
contaminated subsoils can be practicably removed
at closure, and

(ii) Prepare a contingent post-closure plan under
§264.118 for complying with paragraph (b) of this
section in case not all contaminated subsoils can be
practicably removed at closure.

(2) The cost estimates calculated under §§264.142 and
264.144 for closure and post-closure care of a pile
subject to this paragraph must include the cost of
complying with the contingent closure plan and the
contingent post-closure plan, but are not required
to include the cost of expected closure under
paragraph (a) of this section.

6.8.2 Guidance to Achieve the Part 264 Standard

Since waste piles are storage facilities, all wastes,
residues, and contaminated subsoils and equipment must be
removed or decontaminated at closure. This is necessary
because under this option, no post—closure care or monitoring

is required. The waste pile is a storage unit leaving no
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hazardous constituents in the ground after closure. All the
removed residues, subsoils and equipment must be managed as
hazardous wastes unless the provisions of §264.3(d) are complied
with,

If the permittee removes or decontaminates all wastes and
waste residues and makes all reasonable efforts to remove or
decontaminate all contaminated containment systems, subsoils,
structures, and equipment, and finds after such efforts that some
contamination remains that he cannot remove or decontaminate,
then the pile will be considered a disposal unit under these
regulations and must be closed in accordance with the closure
requirements for landfills. Thereafter, the permittee must comply
with the landfill post-closure requirements.

This situation is likely to occur often in the case of
existing portions that do not have liners or have inadequate
liners. 1In a few cases, liners installed in accordance with the
requirements of §264.251 of these regulations may also fail. 1In
any of these cases, contamination may have migrated a considerable
distance from the waste pile and possibly even entered the ground
water. This situation necessitates closure under the landfill
closure requirements to minimize the rate of migration and to mon-
itor for potential ground-water contamination. In contrast,
facilities with good liners that do not fail will be able to
avoid post-closure responsibilities.

A "reasonable effort" to remove all contaminated subsoils

includes removal of all wastes and waste residues in the unit,



all contaminated liners and equipment, and at least some
subsoil. The Agency considers that contamination has been
removed when the concentrations of hazardous constituents in
the remaining in situ soil are at background levels. After
making reasonable attempts to remove all contaminated subsoil
and failing thereby to remove all contaminated subsoil, the
permittee may then cease further removal attempts but must
close the unit and perform post-closure activities as he
would do in the case of a landfill.

EPA separately considered two types of units: (1) those
that do not have liners that comply with the design standard
for preventing migration (i.e., most existing portions),
and (2) those that do have such liners.

Piles that lack liners that meet the design standards,
by definition, do not prevent the migration of wastes to the
subsurface soil or ground or surface water. At best, they
minimize such migration, and at worst, they provide little
or no control., At these units, it will often not be possible
to remove all contaminated soils at closure. In some instances,
leachate may already have contaminated the ground water.

(See Section 9.0 regarding ground-water protection). It is
thus reasonable to conclude that, in many instances, such
piles will have to be closed as landfills and will require
post-closure maintenance and monitoring. Therefore, EPA is
requiring that such storage piles have: (1) closure plans to

remove or decontaminate the wastes, waste residues, and



contaminated equipment and soils; (2) contingent closure plans
to cover the units as landfills; and (3) contingent post-closure
plans to perform post-closure monitoring and maintenance. The
contingent plans must be followed only if compliance with the
primary closure plan does not result in the removal of all
contaminated soils.,

Applications for waste piles that have liners designed
to prevent migration are not required to prepare contingent
closure plans to close the units as landfills or contingent
post-closure plans to maintain and monitor the units. However,
in some cases, a liner will fail to meet its design objective
of preventing migration throughout the unit's life. 1In such
a case, the permittee will need to obtain a permit modification
that imposes final cover requirements as well as post-closure
monitoring and maintenance requirements. Further guidance
is provided in Section 8.3, Closure of Landfills.

6.8.3 Guidance to Address the Application Information Requirement

The applicant must submit documentation including detailed
plans, engineering reports, and operating plans showing that the
Section 264,258 standard wil be complied with. A description and
plan of how the wastes, waste residues and contaminated materials
will be removed from the waste pile at closure is required. For
waste piles, proposed or existing, not meeting the previously
mentioned standards, contingent closure plans or closure in
accordance with Section 264,310 may be required. A suggested

attachment to the permit application is Closure Plan.



Information in the Closure Plan should include, but not be

limited to the following:

6.9

- Planned ultimate disposition of the wastes, liner, and
any other contaminated material.

- Methods to be used to remove the above from the site.

- Test methods to be used to assure that all contaminated
materials have been removed (i.e,.,, in situ soil is not
hazardous) .
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6.10 CHECKLIST

Table 6-1 is a checklist of permit application requirements

for waste piles. Waste piles are subdivided to identify new

versus existing units and the varying requirements depending on
liner configuration.

The applicant is encouraged to use the checklist and to
incorporate it into the permit application. The checklist identi-
fies the application requirements and provides references to Parts
264 and 270, The applicant should identify the location in the
application of the material addressing each requirement and state
this in the space provided., This will help ensure that the
application is complete. As noted in Section 4.0, it is suggested
that a copy of this checklist be included as part of the permit
application., It will aid the reviewers of the application,
Reviewers will be able to more readily locate specific aspects
of the application, thus facilitating communication between
reviewers and applicants.

Definitions of terms used in the checklist are provided below.
Footnotes included in the checklist are explained on the last page

of the checklist.



Existing: A waste pile that was in operation or for which
construction had commenced on or before
issuance of Part B permit and which has or will
receive hazardous wastes after January 26, 1983,

New, Type l: Single liner, non-inspectable. Ground-water
monitoring required (g-w).

New, Type 2: Single liner, inspectable. No ground-water
monitoring.

New, Type 3: Double synthetic liner, leachate collection,
leak detection, and above-ground water.
Ground-water monitoring not required.

New, Type 4: Enclosed dry waste pile. Exempt from liner
and ground-water monitoring requirements.

New, Type 5: Exempt from liner requirement. Ground-water
monitoring probably not required.

An "X" in the checklist indicates that the applicant for that
type of unit must address the specific item or an equivalent

optional item (if available) in the permit application.

An "O" in the checklist indicates that the item is optional in the
permit application. Response to an optional item may eliminate
the necessity of responding to certain items that might otherwise

be required.

An "e" in the checklist indicates that the item does not apply to
"existing portions" of existing units, but does apply to new

portions of existing units.

A blank space in the checklist means that either the subject
requirement is general and serves as a heading for subordinates
listed below it, or that the subject requirement does not apply to

that type of management unit.

75
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TABLE 6-1

PERMIT APPLICATION CHECKLIST FOR WASTE PILES

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 1 liner, inpsect

New, Type 3, 2 liners

Page 1

Part 270 Part 264 Subject Requirement
270.14(b) Part B General Information Requirements
270.14(b)(1) - General description of the facility
270.14(b)(2) 264.13(a) - Chemical and physical analysis of hazardous

270.14(b)(3)

270.14(b)(4)

264.13(b)(1)
through (5)

264.13(b)(6)
and 264.17(c)

264.13(c)

264.14(a)

wastes to be handled

Waste analysis plan

Analysis parameters with rationale

Test methods for analyzing parameters

Procedure for collecting representative samples
Frequency of analyses

List and description of waste analyses to be
generator supplied

Waste analysis procedures for ignitable,
reactive, incompatible wastes

For off-site facilities, procedures to identify
each waste movement, and

Procedures for collecting representative
samples

Security description for active portion of
facility

Security procedures waiver justification

New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners

Location in

Application Comments
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Page 2

WASTE PILES (Continued)

Part 270 Part 264

Subject Requirement

264.14(b)

264.14(c)

270.14(b)(5)

264.15(b)(1)

264.15(b)(2)
and
265.15(d)

= Unknowing/unauthorized contact with waste
not harmful

- Unknowing/unauthorized disturbance of waste
or equipment cannot cause violation of
Part 264
- Description of 24-hour surveillance system, or

- Description of artificial or natural barriers,
and

- Description of controlled entry/egress
procedures, and

- Description of warning signs
- List of languages on signs
- Statement of 25-foot legibility

- Description of sign locations and numbers
of signs

General Inspection Schedule and Procedures
Description

- MWritten schedule

- Statement as to where, at facility, inspection
schedule and inspection records will be kept

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 1 liner, inpsect

New, Type 3, 2 liners

New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners

Location in
Application Comments

<
b3
b

Fad
b3
> > | (i
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WASTE PILES (Continued)

Page _ 3 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.15(b)(1) - Identification of equipment/processes to be
inspected XXX X]X|X
264.15(b)(3) - Identification of types of problems each
equipment/process to be checked for X{X{X{X]X|X
264.15(b)(4) - Frequency of inspections by equipment/process X{X]XIX]X]X
264.15(c) - Schedule of remedial action X X{X]X]X|X
270.14(b)(5) and 264.15(a) and - Specific Inspection Requirements for Waste Piles,
270.18(e) 264.254 description of procedures for
- Inspection of liners/covers during and
immediately after installation eiX|X|X
- Inspections weekly and after storms for XXX X]X[X
- Operation of run-on/run-off controls XEX] X[ X{X]| X
- Liquids in leak detection system X
- Proper functioning of wind dispersal
controls X{X] X| XX
- Leachate in and proper operation of A
leachate collection/removal system el X} Xj X
270.14(b)(6) Part 264 - Preparedness and Prevention Documentation
Subpart C
- Waiver(s) request and justification 010/0]0]010
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WASTE PILES (Continued)

Page _4 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.32(a) - Description of internal communications/alarm
system(s) X| X] X] X] X} X
264.34(a) - Documentation of personnel access to internal
communication/alarm system(s) X{ X1 X] X] X{ X
264.32(b) - Description of external communications/alarm
system(s) X{ X] X} X} X X
264. 34(b) - Documentation of personnel access to external
communications/alarm system(s) X| X} X] X} X} X
264.32(c) -~ Description of fire control/extinguishing,
spill control, and decontamination equipment X] X] X| X} X{ X
264.32(d) - Documentation of adequate water volume and
pressure for above equipment X{X]X|X]X]X
264.33 - Documentation of equipment testing/
maintenance schedule and procedures X|XIX|X]X]X
264.35 - Documentation of adequate aisle space XIX{XIX|X]X
264.37 (also - Documentation and descriptions of arrange-
264.52(c)) ments or attempts at arrangements with: XEXIX|XX]X
- Police department(s) XIXIX]XIX]X
- Fire department(s) XIXIX|XEXIX
- Hospitals XIXIX|X]X]X
- Local emergency response teams XIXIX[X]X|X




WASTE PILES (Continued)

Page _5 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, O liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- State emergency response teams X[ X] X] X| X] X
- Emergency response contractors X{X]X{X[X{X
- Equipment suppliers X[ X[ X[ X]X] X
264.37(a)(2) -~ Documentation of agreements designating
primary emergency authority XIXIX| XXX
270.14(b)(7) Part 264 - Contingency Plan Documentation
Subpart D
264.51 and ~ Criteria for implementation of contingency
264.52(a) plan XIX|X]XiX!X
264.52(d) - Emergency Coordinators Identification
- Names X XIXiX|{ XX
- Addresses XIX]X]X]X|X
- Home/Work Phones XIX|X]X{XIX
264.55 - Documentation of Qualifications XIXPXIX]XIX
- Documentation of Authority XIXIX|XEXEX
- Description of notification procedure XIXIX[X{XiX
264.52(e) -~ Emergency equipment list
- Documentation of equipment location XXX X{X]x
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WASTE PILES (Continued)

Page _6 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Physical description of equipment X X]X] X X] X
- Statement of equipment capabilities KIKI XX XEX
264.52(f) Evacuation Plan
- Criteria for implementation XIX] XEXIX] X
- Description of signal(s) to implement X| XXX X] X
- Description of primary and alternate routes X[ XXX} X] X
264.53 Contingency Plan Copy Location
- Description of location of facility's
copy of plan XIXIX|X|X]X
- Number of duplicate copies distributed
and their location X Xpxpxix|x
264.54 Contingency Plan Amendment
- lIdentification of person responsible
and authorized to change/amend plan XIXIX[X]XIX
- Description of procedure to change/amend
facility copy of plan XIX{XIXEX]X
- Description of procedure to insure
update of all copies of plan XIX]XIXEX{X
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Page 7

WASTE PILES (Continued)

Part 270 Part 264

Subject Requirement

264.56

Detailed Emergency Procedures

- Procedure for facility personnel
notification

- Procedure for state/local agency
notification

- Procedure for identification of character,
source, amount, and areal extent of
released materials

- Procedure for assessment of environment/
human health hazards

- lIdentification of On-Scene Coordinator
for geographic area

- Description of specific responses and
control procedures for

- Fire
- Explosion
- Spill

- Description of process shutdown and
monitoring procedures

- Description of cleanup procedures and
associated material treating, storing,
disposal procedures

Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Application Comments
X{X] X XIX] X
XIX]X]X)X] X
XIXIXIXIX)X
X X|X]X| X[ X
X] X] X] X] X] X
X{X{XIX]X|X
XIXIX]X]X] X
XX} X]X]X] X
X|XIX[X|X]X
XIXIXIXIXIX




YASTE PILES (Continued)

Part 264

Subject Requirement

€8-9

270.14(b)(8)

270.14(b)(9)

- Description of emergency equipment
cleaning and refitting procedures

- Description of procedures to insure
incompatible waste segregation during
cleanup

There are no §270 requirements which parallel Part 264, Subpart F.
However, the applicant should be familiar with the following sections
of the regulations since the requirements in them will be enforceable
under any permit received.

Part 264, Subpart E, §264.70 through §264.77

Part 270.30, Subpart C

The applicant should be prepared to respond to inquiries by the
permit application reviewers regarding these requirements. ]

- Preventive Procedures, Structures, and Equipment
Documentation, including description of
equipment/procedures to

Prevent hazards during unloading operations
Prevent water supply contamination
Mitigate equipment failure and power outages

Prevent undue personnel exposure to wastes

264.17 - Prevention of Accidental Ignition or Reaction
Documentation

Description of separation and protection of
ignitable, reactive, incompatible wastes

Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, O liners, enclosed
New, Type 5, 0 liners
Location in
Application Comments
X X] X[ X] X| X
X} X1 XIX]X{X
XIXIXIX|X|X
XIXIXIXIX(|X
XIXIX[XIXIX
XIX X XXX
XIXIXIX[X]X
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WASTE PILES (Continued)

Page _ 9 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Description of ignitable, reactive,
incompatible wastes handling procedures XIXIX{X]X]{X
- Description of number, location, and type
of warning/prohibition signs XiXiXIX{X|Xx
- Documentation that procedures are adequate
to prevent accidental ignitions or reactions XX XXX ]X
270.14(b)(9) and 264.17(b) Specific Ignitable/Reactive Waste Requirements
270.18(g) and for Waste Piles if I/R waste stored.
270.18(h)
264. 256 - Procedures that render waste nonreactive
or nonignitable, or XXX XXX
- Procedures for preventing reactions, and 0{0j0}0}01}0
- Procedures for protecting wastes 010]0j0(0]0
264.257 - Incompatible waste segregation or
protection procedures XXX [X XX
270.14(b)(10) Traffic Documentation, identification of:,
- Waste movement routes XXX XXX
- Number of movements by type vehicle XX XXX [X
- Quantity of waste moved per movement
per vehicle X[XIXPX XX
- Traffic control signals and personnel XIXIX{X1X]X
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WASTE PILES (Continued)

Page _ 10 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Route surface composition and load
bearing capacity X{ XX XPX]X
270.14(b)(11) Facility Location Documentation
270.14(b)(11) (i) - Political jurisdiction identified (new
and (ii) facilities only) XIX| X|X]| X
- Comparison to Appendix VI of Part 264 XIXiX|X]X] X
- Demonstration that faults with displacement
in Holocene time are more than 3,000 feet
from facility (western states) XIX]X]X] X! X
264.18(a) - If Holocene-time faults are within 3,000 feet,
demonstration that no faults pass within
200 feet of unit sites (western states) X|X]X]X]X{X
270.14(b)(11), 264.18(b) - Documentation of facility location relative
(iii) through (v) to 100-year flood plain level or wave
action flooding XEX]X] XXX
-~ If unit in flood plain, documentation
that facility can withstand the 100-year
flood without washout by: XIX]X{X] X[ X
- Analysis of hydrodynamic/hydrostatic forces
resulting at site from 100-year flood, and XIX[X{X]X]X
- Presentation of operating units and flood
protection devices design and how they will
prevent washout, or XIX{X{X]IXIX
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WASTE PILES (Continued)

Page 11 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Plan for removal of waste before washout
including, 0jo0j0j0j0]j0
- Timing of removal relative to flood levels 0j0|0j0j0j0
- Estimated time to remove all waste 0j0j0joj0}j0
- Location to which waste will be moved
and proof of compliance with Parts 270
and 264 through 267 of this Chapter 0j0)0]|0]{0]|0
- Detailed description of personnel,
equipment, and procedures for waste
removal sufficient to insure availability
in time for use o0jojofofojo
- Analysis of potential for discharge
during waste movement 0{0j0j0[{0]0
- A plan documenting how and on what time
schedule the facility will comply with
§264.18(b) if not in compliance
(existing facilities only) X
270.14(b)(12) 264.16 - Personnel Training Program Documentation
- Outline of introductory and continuing
personnel training programs XIX]XIX|X{X
- Identification and qualifications of
program instructor X{XIXIX[X[X
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WASTE PILES (Continued)

Page 12 Existing
New e 1, 1 liner, g-w
New, Type 2, ner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- 8Brief description of how training program
meets actual job tasks Xp X| X} X] X] X
- Description of procedures to insure all
appropriate personnel receive appropriate
training and receive annual training review X| X| X| X]| X] X
- Description of records to be kept, their
location, and procedures to insure they are
retained for proper length of time X} X] Xi X} X] X
270.14(b)(13) 264.112 Closure Plan Documentation ) _
- Description of partial and final closure
procedures X} XI X} X] X| X
- Description of maximum unclosed portion
during facility life X] X] X| X| X] X
- Estimate of maximum waste inventory in
storage/treatment during facility life X X] X[ X{ X] X
264.114 - Equipment decontamination procedure X] X} X] X] X] X
- Estimated year of closure X} X| X] X]| X{ X
254.113 - Description of closure schedule including X] X] X] X] X| X
- Total time to close X] X{ X{ X| X] X
270.14(b)(13) 254.113 - Trackable intervening closure activities X X] XX X]X
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WASTE PILES (Continued)

Page _ 13 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Location(s) and number of copies of
closure plan X X] X| X] X{ X
- Identification of person responsible for
storage and updating of facility copy of
closure plan X| X| X} X] Xt X
- Procedure for updating al) other copies
of closure plan X] X| X{ X{ X} X
270.14(b)(13) and 264.112 - Specific Closure Plan Requirements for
270.18(3) Waste Piles
264.258(a) - Procedure for removal and/or decontami-
nation of all wastes and materials/equipment
associated with the waste pile X| X1 X Xt X| X
264.258(b) - Procedure for closing in conformanie
with landfill closing requirements X
270.14(b)(13) 264.117 and - Post-Closure Plan Documentation1
264.118
- Description of ground-water monitoring
activities and frequencies X
- Description of maintenance activities
and freguencies for: X
- Final containment structures X
- Facility monitoring equipment X




Page _ 14

WASTE PILES (Continued)

Part 270

Part 264

Subject Requirement

68-9

270.14(b)(13) and
270.18(i)

270.14(b)(14)

270.14(b)(15)

264.118 and
264.258(b)

264.120

264.142

264.143 and
264. 146

- Location(s) and number of copies of
post-closure plan

- Identification and location (address and
phone number) of person responsible for
storage and updating of facility copy of
post-closure plan prior to closure

~ ldentification and location (address and
phone number) of person responsible for
storage and updating facility copy of post-
closure plan during post-closure period

- Procedure for updating all other copies
of post-closure plan

Specific Post-Closure Plan Requirements for1
Waste Piles

- Procedures for post-closure care that
meet the requirements for landfills

Documentation of Notice on Deed (existing
facilities only)

- Statement that land used to manage wastes
- Statement of restricted use per §284.117(c)
Closure Cost Estimate

Documentation of a financial assurance mechanism
for closure that is one of the following:

Existing

New, Type 1, 1 liner, g-w

New, Type 2, 1 liner, inpsect

New, Type 3, 2 liners

New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners

Location in
Application Comments
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WASTE PILES (Continued)

Page 15 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments

264.151(a) = Closure trust fund ojolojojojo
264.151(b) -~ Surety bond guaranteeing payment 0{0]0]0]0{0
264.151(c) - Surety bond guaranteeing performance 0{0j0{0]0jO
264.151(d) -~ Closure letter of credit 0]0/0j0j0]0
264.151(e) - Closure insurance 0j{0j0{0]j0]0
264.15(f) - Financial test and corporate guarantee 0{0jojo}f0j0
and (h)

- Multiplé financial mechanism for one facility 0j0]0j0j0(0

- Single financial mechanism for multiple

facilities 0j0jojo0|0|0
270.14(b)(16) 264.144 - Post-Closure Cost Estimatel

264.145 and ~ Documentation of a financial assurance mechanism
264.146 for post-closure that is one of the following: X
264.151(a) - Closure trust fund 0
264.151(b) - Surety bond guaranteeing payment 0].
264.151(c) - Surety bond guaranteeing performance 0
264.151(d) - Post-closure letter of credit 0
264.151(e) -~ Post-closure insurance 0
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WASTE PILES (Continued)

Page 16 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.151(f) - Financial test and corporate guarantee 0
and (h)
- Multiple financial mechanism for one facility 0
- Single financial mechanism for multiple
facilities 0]
270.14(b)(17) 264.147 Documentation of Insurance XX X{ X] X] X
- Request for variance from insurance gjojojojojo
264.151(1) - Insurance for sudden/accidental occurrences X] X} X] X} X] X
and (j)
- Insurance for nonsudden/accidental occurrences X] X] X| X} X} X
264.151(g) - Financial test for liability coverage 0/0j0j0{0}0
270.14(b)(18) 264.149 Documentation of a State Required Financial2
Mechanism for Closure, Post-Closure, or
Liability including 0j0jo0jo0j0j0
~ EPA 1.D. number gjojojojojo
- Facility name 0(0j0}010]0
- Facility address 0}0j0(0j0]0
- Amounts of liability coverage or funds
assured o0jojojojojo
264.150 Documentation of State Assumed Responsibiljtyz
for Closure Post-Closure or Liability including gcjojojojojo
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WASTE PILES (Continued)

Page _ 17 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Letter from State describing State's
responsibilities 0/0{0]0j0[0
- Facility EPA 1.D. number 0jolojojo0i0
- Facility name 0]0j0/0{0}0
- Facility address ojojojojojo0
- Amounts of liability coverage or funds
assured o|ojojof0j0
270.14(b)(19) Topographic map showing a distance of 1,000 feet
around facility at a scale of not more than
1 inch equals 200 feet that clearly shows X{X|X]XIX]X
- Contours XIX|X[X|X|X
-~ Proper contour intervals X{X]X|X]X]X
- Map scale and date XIX[X]X{X|X
- 100-year flood plain area XIXIX[XEX]X
- Surface waters and intermittent streams XIXIX[X{XIX
- Surrounding land uses XXX X[ X[X
270.14(b)(19) - Wind rose X{XIX]X{X]X
- North orientation X{XIX{X[XIX
- Legal boundaries of facility site XIXIXIX]X{X
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WASTE PILES (Continued)

Page _ 18 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Access control X X| X| X| X] X
- Injection and withdrawal wells onsite
and offsite X| X| X} Xj X] X
- Buildings and recreation areas X1 X] X} X| X} X
-~ Run-off control systems X| X| X] X] X| X
- Access and internal roads X| X] X] X{ X| X
- Storm, sanitary, and process sewerage systems Xj X] X} X} X{ X
- Loading and unloading areas X] X] X X| X] X
- Fire control facilities X| Xj X| X} X} X
- Barriers for drainage or flood control X{ X] X{ X} X] X
- Location of past or present operational
units and equipment cleanup areas X| X{ X| X] X{ X
270.17, 270.18,
270.20 and 270.21 Part B Specific Information Requirements
270.18 - Specific Requirements for Waste Piles
270.18(a) - List of hazardous wastes placed or to be
placed in each waste pile XIX]X]X] XiX
270.18(b) 264.250(c) - Documentation of general exemption from
§264.251 and Part 264, Subpart F, including X
- Waste pile protection from precipitation X
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WASTE PILES (Continued)

Page _ 19 Existing
New, Type 1, 1 Tiner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclesed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Procedures for insuring liquids are not
placed in pile X
- Description of run-on controls X
- Description of wind dispersal controls
other than wetting X
- Decomposition/reactions do not cause
leachate generation X
270.18(c) 264.251(a) Detailed plans and an engineering report
describing e|X|{X|X
270.18(c)(1) 264.251(a)(1) - Liner system construction (new only) el X| XX
- Material of construction e|X|X|X
- Chemical properties el X|X{X
- Physical strength e[ X|XiX
- Thickness e[ X|{X{X
- Foundation design/integrity e[ X|X]X
- Area covered el X X| X
- Liner system integrity against (new only) el X| XX
- Internal and external pressure
gradients el XjX}X
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WASTE PILES (Continued)

Page _ 20 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Contact with waste/leachate e] X{ X] X
- Climatic conditions el Xj x| X
- Installation stresses el X X| X
- Daily operational stresses el X| X| X
264.251(a)(2) Leachate collection and removal system
to maintain less than one foot of
leachate on liner including el X| X| X
- Materials of construction e| X} X] X
- Chemical resistance to waste/leachate el X X| X
- Strength sufficient to prevent collapse el X{ X{ X
- Provisions to prevent clogging ef X] X| X

264.251(b)

Liner system/leachate system exemption
including

Nature and quantity of wastes
Alternative design and operation
Pile location description

- Hydrogeologic setting

- Attenuative capacity of materials

between pile, ground and surface
waters
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WASTE PILES (Continued)

Page 21 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Documentation of no migration to ground/
surface waters at any future time X
270.18(c)(2) 264.251(c) - System for control of run-on from peak
discharge of a 25-year storm X[ X]XEX] Xt X
270.18(c)(3) 264.251(d) - System for control of run-off water
volume of a 24-hour, 25-year storm X| XI X} X| X} X
270.18(c)(4) 264.251(e) - Procedures to manage collection and
holding facilities associated with
run-on and run-off control systems X} X} XI X] X] X
270.18(c)(5) 264.251(f) - Wind dispersal control procedures X] X1 X X| X)X
270.18(d) 264.252(a) Documentation for Part 264, Subpart F
exemption including X
- Pile and liners above seasonal high
water table X
- Two liners meeting requirements of
§264.251(a)(1) X
- Leak detection system between liners X
- Leachate system meeting §264.251(a)(2)
requirements X
264.253(a) Documentation for Part 264, Subpart F

exemption including
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WASTE PILES (Continued)

Page 22 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Pile and liners above seasonal high
water table ﬁ
- Liner meets §264.251(a)(1) requirements 4
- Soil characteristics/depths
- Leachate system meets §264.251(a)(2)
requirements X;
- Schedule/procedures for liner inspection
by waste removal X
- Sufficient liner strength/thickness to
allow periodic removal/replacement
of wastes X
270.18(f) - Description of treatment carried out in or
on the pile including X| X} X} Xj X} X
- Details of treatment process X| X{ X X} Xi X
- Equipment used X X X] x| x| x
- Nature and quality of residuals X] X] X{ X[ X| X
270.14(c) Part 264 Part B Protection of Ground-Water Infor‘mation3
Subpart F Requirements for Waste Piles o
270.14(c)(1) - Interim status period ground-water monitoring4
data summary
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WASTE PILES (Continued)

Page 23 Existing

New, Type 1, 1 liner, g-w

New, Type 2, 1 Yiner, inpsect

New, Type 3, 2 liners

New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners

Location in

Part 270 Part 264 Subject Requirement Application Comments
270.14(c)(2) - Identification of uppermost and hydraulically
interconnected aquifers under facility including X{ X X
- Water flow rate and direction X X X
- Bases for identification X] X X
270.14(c)(3) and - Topographic map X[ X X
270.14(b)(19)
- Delineation of property boundary X| X X
264.95(b) - Delineation of waste management area X X X
264.95(a) - Delineation of proposed point of compliance X| X X
- Ground-water monitoring well locations X} X X
- Llocation of aquifers X| X X
270.14(c)(4)(i) - Descriptions of existing contamination X
through (i)
- Delineation of plume extent X
- Appendix VIII constituents concentrations X
- Concentrations throughout plume X
- Maximum concentration in plume X
270.14(c)(5) 264.97 - Detailed plans and an engineering report of
Ground-Water Monitoring Program X] X X
264.97(a) = Description of wells X| X X
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YASTE PILES (Continued)

Page 24 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 Tiners
New, Type 4, 0 1iners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Number of wells )l L
- locations xxl x!
- Depths X XI
- Assurance of unaffected background
water measurement X X
- Assurance of compliance point
ground-water measurement X| X X
264.97(c) - Casing description X| X X
264.97(d) Description of sampling/analysis procedures Xl X X
- Sample collection methods Xl X X;
- Sample preservation/shipment X} X X
- Analytical procedures X X X
- Chain of custody control Xl X X
264.97(e) Documentation of proper/adequate
analytical procedures Xi X X
264.97(f) Procedure for determination of ground-
water elevation with each sample XX X
270.14(c)(6) 264.91(a)(4) Description of Detection Monitoring Program3'5
and 264.98 including
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WASTE PILES (Continued)

Page _ 25 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
270.14(c)(6)(i) 264.93 and List of indicator parameters, waste
264.98(a) constituents, reaction products to be
monitored for, including X{X X
- Type, quantities, concentrations expected
in wastes X[ X X
- Mobility, stability, persistence in
unsaturated zone XX X
- Detectability in ground-water XX X
270.14(c)(6)(ii) 264.98(a)(4) - Background ground-water concentration
and (iii) and values and coefficients of variatiog
26498(c)(1) established by one of the following : X| X X
264.98(c)(3) - Use of an appropriate ground-water
monitoring system, and 0}0 0
264.97(g)(1) - Quarterly sampling of upgradient wells
for one year, or 0|0 0
264.97(g)(3) - Quarterly sampling of other wells for
one year, and 0j0 0
264.97(g)(4) - Data from a minimum of one sampie/well
and minimum of four samples per
quarter, or 0]0 0
- Presentation of procedures to
calculate such values 0}{0 0
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WASTE PILES (Continued)

Page 26 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 Tiner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
270.14(c)(6)(ii) 264.98(b) Description of an appropriate ground-water
monitoring system to be installed at the
compliance point X)X X
270.14(c)(6)(iv) 264.98(d) Procedures for collecting semi-annual
ground-water samples at the compliance
point during X{X X
- Active life X|X X
- Closure period X{X X
- Post-closure period1 X
264.98(e) Procedure for annual determination of
uppermost aquifer flow rate and direction X|X X
264.98(f) and Documentation of sample collection and
264.97(d) and analysis procedures XIX X
(e)
264.98(g) Procedure for determining a statistically
significant increase for any monitored
parameter or constituent by X{X X
- Comparing compliance point data to
background value data using the
procedures in §264.97(h)(1) or (2), and XX X
- Providing an estimate of the time
period after sampling completion
necessary to obtain results X{X X
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WASTE PILES (Continued)

Page _ 27 Existin
New e 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.98(h) - Procedure to be implemented if a
statistically significant increase in any
constituent or parameter is identified at
any compliance point monitoring well,
including XiX X
264.98(h)(1) - MWritten notification to Regional
Administrator XX X
264.98(h)(2) - Sample collection and analysis methods
for all Appendix VIII constituents at
all monitoring wells XX X
264.98(h)(3) - Method for establishing Appendix VIII
constituent background values XX X
264.98(h)(4) - Preparation of an application for permit
modification to establish compliance
monitoring XiX X
270.14(c)(7) 264.91(a)(1) - Description of Compliance Monitoring Prbgran7,
and 264.99 including 0j0 0
- List of wastes previously handled at facility 0
- Characterization of contaminated ground-water8 0
- Hazardous constituents identified 0
- Hazardous constituents concentrations 0
264.99(b) - Description of compliance monitoring system
at the compliance point 0j0 0
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WASTE PILES (Continued)

Page 28 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
List of hazardous constituents to be
compliance monitored 0{0 )
264.96 Proposed compliance period 0
264.99(d) Procedure for collecting quarterly samples
at compliance point during compliance period (1] 0
264.99(c)(3) Procedures for establishing background
conceptration values for constituents that
are based on one of the following: 010 0
- Use of an appropriate ground-water
monitoring system, and 0i{0 0
264.97(g) - Data that is available prior to permit
issuance 0{0 0
- Data that accounts for measurement errors
in sampling and analysis 0j0 0
- Data that accounts for seasonal ground-
water quality fluctuations 0{0 0
- Data from a minimum of one sample per
well and a2 minimum of four samples from
monitoring system, each time system
is sampled 0j0 0
270.14(c)(7)(iv) 264.92 and Proposed concentration limits for
264.99(c)(1), constituents with justification based on 0]0 0
(2)
- §264.94(a)(1) and §264.97(g) 0{0 0
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WASTE PILES (Continued)

Page 29 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
- §264.94(a)(2) 0j0 0
- §264.94(b) and §264.99(c)(1) gjo 1]
264.99(e) Procedure for annual determination of
uppermost aquifer flow rate and direction 0[0 0
264.99(f) Procedures for annual testing of all
compliance point wells for Appendix VIII
constituents 0j0 0
264.99(g) Documentation of all sampling and
analysis procedures 0jo0 0
264.99(h) Procedures for determining a statistically
significant increase for any monitored
constituent by 0j0 0
- Comparing compliance point data to the
concentration limit using the procedure
in §264.97(h)(2) 0{0 0
- Providing an estimate of the time period
after sampling completion necessary to
obtain results 0{0 0
264.99(1) Procedures to be implemented if the ground-
water protection standard is exceeded at any
compliance point monitoring well, including 0j0 0
264.99(i)(1) - MWritten notification to Regional
Administrator 0|0 0
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WASTE PILES (Continued)

Page 30 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, 0 liners, enclosed
New, Type 5, 0 liners
Location in
pPart 270 Part 264 Subject Requirement Application Comments
264.99(i)(2) - Preparation of an application for permit
modification to establish a corrective
action program, including 00 0
- Details of program to comply with
ground-water protection standard 0| O 0
270.14(c)(7)(v) 264.99(7)(2) - Details of ground-water monitoring to
(ii) demonstrate effectiveness of program 0 0 0
270.14(c)(8) 264.91(a)(2) Description of Corrective Action Programg,
and 264.100 including 0f 0 0
270.14(c)(8) (1) - Characterization of contaminated ground-water 0
264.100(a)(1) - Identified hazardous constituents 0
- Concentrations of hazardous constituents 0
270.14(c)(8)(ii) 264.100(a)(2) - Concentration limit for each hazardous
constituent 0j0 0
270.14(c)(8)(iii) 264.100(b) - Detailed plan and an engineering report
describing the corrective actions to be taken
at the compliance point 0j0 0
264.100(c) ~ Time period necessary to implement
corrective action program 0{0 0
270.14(c)(8)(iv) 264.100(d) - Description of ground-water monitoring
program that will be sufficient to assess
the adequacy of corrective action of{o 0
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YASTE PILES (Concluded)

Page 31 Existing
New, Type 1, 1 liner, g-w
New, Type 2, 1 liner, inpsect
New, Type 3, 2 liners
New, Type 4, D liners, enclosed
New, Type 5, 0 liners
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.91(a)(3) - Description of the corrective action to be
and 264.100(e) taken for constituents in ground-water
between compliance point and downgradient
facility boundary 0]0 0
264.100(g) - Procedure and content for semi-annually
submitting written reports to the Regional
Administrator on program effectiveness o]0 0
Part B Certification and Signatories
270.11(d) - Certification paragraph X} X] X} X| X} X
270.11(a) - Appropriate signatory XIXEX]X] X} X




FOOTNOTES FOR WASTE PILES

Notwithstanding the fact that the applicant intends to
remove all hazardous materials at closure, an existing
waste pile that does not have a liner meeting the Part 264
liner requirements and has not received a variance will

be required to present plans to close the facility as a
landfill in the event that all hazardous waste cannot be
removed at closure. Such units are also required to have
contingent post-closure plans and financial plans similar
to those for landfills.

State-specific., Contact State or Regional EPA representa-
tives to discuss requirements.

New, Type 5 units are not automatically exempt from ground-
water protection standards of Subpart F. Applicants are

subject to indicated requirements unless a Section 264.90(b)(4)
waiver has been granted.

If data are available, they should be included.

Applies to new facilities, and existing facilities at which
contamination has not bheen detected,

New facilities and existing facilities containing only
waste piles must present procedures for determining these
background values or the values themselves. 1In addition,
depending on their condition, existing waste piles may be
required to collect ground-water quality data prior to
submission of a Part B permit application.

Required of existing facilities where ground-water monitoring
data indicate the presence of hazardous constituents. Under some
circumstances, new, Type 1 or Type 5 units and existing units
without contamination may have certain portions of a Compliance
Monitoring Program in the permit on "stand-by."

Applicable to existing facilities with indications of hazardous
constituents in the ground water.

Applicability to existing facilities will be case-by-case, based
on monitoring data indicating ground-water contamination. Under
some circumstances, new, Type 1 or Type 5 units and existing
units without contamination may have a Corrective Action Plan
included in permit on "standby."
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SECTION 7.0

LAND TREATMENT UNIT PERMIT APPLICATION GUIDANCE

7.1 SCOPE AND FORMAT

This section contains information and guidance applicable
to Part B permit applications for hazardous waste land treatment
units, which are waste management units at which hazardous wastes
are applied onto or incorporated into the soil surface. The
primary objective of land treatment unit operations must be to
degrade, transform or immobilize hazardous constituents in the
waste. The Part 264 and Part 270 regulations for land treatment
units include requirements in the following major subject areas:
treatment demonstration, land treatment program, design and
operating requirements, food chain crops, unsaturated monitoring
closure and post closure care, ignitable and reactive wastes,
and incompatible wastes.

Each major subject in this section is divided into the
following three parts: (1) Federal requirement, (2) guidance
on achieving the Part.264 standard, and (3) guidance in addressing
the application information requirements., The first part defines
the specific information requirement contained in Part 270, as
well as the corresponding technical standard contained in Part
264. The second part provides references and general guidance
on how the Part 264 standard can be met, while the third part
provides the permit applicant with detailed guidance on what
information should be included in the permit application to

adequately address the Part 270 requirement.



This section contains specific information items to be
included in Part B of the permit application for hazardous waste
land treatment units. These items should be included along with
the general facility information and the groundwater protection
information. Do not omit any item or part of any item without
providing a clear explanation of why the item was omitted.

7.2 SPECIAL PERMITTING PROCEDURES

Because all land treatment units are required to complete a
treatment demonstration prior to obtaining a full-scale permit,
special permitting procedures are provided. The regulations allow
the applicant to use, among other means, field or laboratory tests
to make the treatment demonstration. However, field and laboratory
tests can only be performed under a permit because they involve the
treatment and disposal of hazardous waste. The special land
treatment permitting procedures provide the applicant with various
approaches for obtaining a permit to conduct these field or labora-
tory tests, which will be necessary in many cases to successfully
complete the treatment demonstration. Three types of permits
pertain to land treatment units:

- Short-term treatment demonstration permit;

- Full-scale facility permit; and

- Two-phase permit.

Section 270.63 defines the nature of the short-term and two-phase
permits. A reprint of this section is provided in Section 7.3 of
this Manual. Table 7-1 outlines the essential aspects of these

permits.



TABLE 7-1, LAND TREATMENT PERMITS

Short-Term Treatment Demonstration Permit

Small-scale lab or field experiment to demonstrate that
hazardous constituents in waste can be treated in the proposed
land treatment unit,

Used when insufficient "treatment" information exists to satisfy
treatment demonstration requirement or to establish preliminary
permit conditions for full-scale facility permits.

Permit must contain only provisions necessary to meet the
general performance standards in §264.272(c).

Public comment and hearing required.

Full-Scale Facility Permit

Used when complete data have been collected to satisfy the
treatment demonstration requirement (i.e., using available
literature data, operating data, or lab or field test results).

Permit must contain provisions necessary to meet all the
Subpart M, Part 264 requirements and all other applicable
Part 264 standards.

Public comment and hearing required,

Two-Phase Permit

Combination of above two permits:
Phase 1: Treatment demonstration.
Phase 2: Full-scale facility design and operation.

Used when substantial, but incomplete, "treatment" data exists.,
sufficient data are not available to completely satisfy treat-

ment demonstration, but sufficient data are available to

determine the preliminary set of full-scale facility permit
conditions,

Phase 1 and 2 permits written based on substantial but
incomplete information; Phase 2 permit modified to incorporate
results of Phase 1.

Avoids the burden of two separate permitting procedures (e.g.,
only one public comment and hearing is necessary rather

than two).

Phase 1 permit contains provisions necessary to meet

treatment demonstration; Phase 2 contains provisions to meet




requirements and all other applicable Part 264 standards.

A short-term treatment demonstration permit authorizes small-
scale laboratory or field tests. This permit contains only pro-
visions necessary to meet the general performance standards in
§264.272(c). The applicant only submits a treatment demonstration
plan in the permit application (see Table 7-2). An applicant
should apply for this permit when insufficient treatment informa-
tion exists to satisfy the treatment demonstration or to at least
establish preliminary permit conditions for the full-scale
facility. The normal permitting procedures including public
comment and hearing, must be followed. After the lab or field
tests are complete, the applicant should apply for the full-scale
facility permit.

The full-scale facility permit is the "normal" permit used
when complete data has been collected to satisfy the treatment
demonstration. The applicant would submit both the treatment
demonstration plan and results, as well as all the other informa-
tion described in Table 7-2 for a full-scale facility permit.

The two-phase permit is a combination of the short-term
permit and full-scale permit. Phase 1 of the permit includes
conditions for the treatment demonstration and Phase 2 includes
provisions for the full-scale facility design and operation.

This permit should be used in cases in which substantial, but
incomplete treatment data exists to satisfy the treatment
demonstration, but sufficient data are available to determine
the preliminary set of full-scale facility conditions. The

applicant submits the same information as for the full-scale



TABLE 7-2. PERMIT APPLICATION CONTENT

Short-Term Treatment Demonstration Permit

- Treatment demonstration plan including provisions to meet the
§264.272(c) performance standard (see Section 7.3.3.1).

- Results submitted to the Regional Administrator at end of study
(and as part of full-scale facility permit application). (See
Section 7.3.3.2 for guidance on results.)

Full-Scale Facility Permit

- Information addressing the general standards applicable to all

facilities - §270.14, ("General Information Redq."), - See
Permit Applicant's Guidance Manual for General Facility
Standards

- Information addressing the Subpart M, Part 264 requirements -
§270.20 -
-~ Treatment Demonstration Plan and Results
-- Land Treatment Program
-- Design and Operating Requirements
~- Food Chain Crops
—-— Closure and Post-Closure Care
-- Ignitable and Reactive Waste
-— Incompatible Wastes

- Information addressing the ground-water protection requirements
in Subpart F, Part 264 (see Ground Water Section of this Manual).

Two-Phase Permit

- Same as for full-scale facility permit except that the results
of the treatment demonstration are submitted after completion
of the treatment demonstration (Phase 1).




facility permit, except the results of the treatment demonstration
are submitted after the completion of the treatment demonstration
(Phase 1), The permitting official writes a draft permit for
Phases 1 and 2, and then modifies the Phase 2 Permit after the
treatment demonstration results are submitted. The primary advan-
tage of the two-phase permit is that it avoids two separate permit-
ting procedures, one for the treatment demonstration and one for
the full-scale facility permit.

A final approach for completing treatment demonstration field
tests under a permit is available for existing land treatment units
with interim status. Because permittees interim status facilities
are "treated as though they have been issued permits" (while await-
ing completion of the Part 264 permitting process), field tests
may be conducted at these units provided that these tests are not
carried out in a manner that will lead to a violation of the interim
status standards. If the tests are likely to cause a violation of
the interim status standards, one of the special permits (short-term
or two-phase) described above must be obtained.

In summary, an applicant who can complete the treatment
demonstration based on available literature data or operating data
from an existing interim status land treatment unit (see Section
7.3) may apply directly for a full-scale facility permit, An
applicant who must use laboratory or field studies to complete the
treatment demonstration, however, has two options. He may either
(1) apply for a short-term treatment demonstration permit and then
a full-scale facility permit; or (2) apply for a two-phase permit.

In addition, field studies may be completed at an interim status



land treatment unit. The applicant is advised to review these
various options with the permit writer at the pre-application
meeting.

7.3 TREATMENT DEMONSTRATION

7.3.1 Federal Requirement

The Part B permit application for facilities that use land
treatment to dispose of hazardous waste must include plans for
conducting a treatment demonstration and presenting the complete
demonstration results (unless applying for a two-phase permit).
As stated in §270.20(a), the Part B application must include:

A description of plans to conduct a treatment demonstration

as required under §264.272. The description must include

the following information:

(1) The wastes for which the demonstration.will be made and
the potential hazardous constituents in the wastes;

(2) The data sources to be used to make the demonstration
(e.g., literature, laboratory data, field data, or operat-
ing data);

(3) Any specific laboratory or field test that will be
conducted, including

(i) the type of test (e.g., column leaching, degradation);

(ii) materials and methods, including analytical proce-
dures;

(iii) expected time for completion;

(iv) characteristics of the unit that will be simulated in
the demonstration, including treatment zone character-
istics, climatic conditions, and operating practices.

Permit applicants who use existing available data to

complete the treatment demonstration or who are issued short-term

demonstration permits must submit the demonstration results with

the Part B permit application. Applicants who are issued a



two phase permit will submit the demonstration results upon

completion of testing, as specified in the two-phase permit.

(See discussion below regarding short-term and two-phase permits.)
The technical standards in Part 264 listed below define the

requirements for a treatment demonstration. Section 264.272(a),

(b), and (c) state:

(a) For each waste that will be applied to the treatment
zone, the owner or operator must demonstrate, prior to
application of the waste, that hazardous constituents in
the waste can be completely degraded, transformed, or
immobilized in the treatment zone.

(b) In making this demonstration, the owner or operator may
use field tests, laboratory analyses, available data, or
in the case of existing units, operating data. If the
owner or operator intends to conduct field tests or labor-
atory analyses in order to make the demonstration required
under paragraph (a) of this section, he must obtain a
treatment or disposal permit under §270.63. The Regional
Administrator will specify in this permit the testing,
analytical, design, and operating requirements (including
the duration of the tests and analyses, and, in the
case of field tests, the horizontal and vertical dimen-
sions of the treatment zone, monitoring procedures,
closure, and cleanup activities) necessary to meet the
requirements in paragraph (c) of this section.

(c) Any field test or laboratory analysis conducted in order
to make a demonstration under paragraph (a) of this sec-
tion must:

(1) Accurately simulate the characteristics and operating
conditions for the proposed land treatment unit including:

(i) The characteristics of the waste (including the
presence of Appendix VIII of Part 261 of this chapter
constituents);

(ii) The climate in the area;

(iii) The topography of the surrounding area;

(iv) The characteristics of the soil in the treatment zone
(including depth); and

(v) The operating practices to be used at the unit.

(2) Be likely to show that hazardous constituents in the waste

7-8



to be tested will be completely degraded, transformed,
or immobilized in the treatment zone of the proposed
land treatment unit; and

(3) Be conducted in a manner that protects human health and
the environment considering:

(i) The characteristics of the waste to be tested;

(ii) The operating and monitoring measures taken during
the course of the test;

(iii) The duration of the test;
(iv) The volume of waste used in the test;
(v) In the case of field tests, the potential for migra-
tion of hazardous constituents to ground water or

surface water.

7.3.2 Guidance on Achieving the Part 264 Standard

The treatment demonstration required under §264.272(a) can
be accomplished using information derived from published litera-
ture, laboratory studies, field studies and/or actual land treat-
ment unit operation experience (i.e., monitoring results).
Successful demonstrations will most often involve data obtained
from several of these sources.

EPA has not yet defined a specific battery of tests that must
be included in a treatment demonstration. Thus, the applicant
will select the specific tests to conduct when preparing the
treatment demonstration plan. Regardless of which tests, if
any, are conducted and which data sources (literature, operating
data, lab tests, or field trials) are used, the applicant's
demonstration must quantitatively assess the degradation,
transformation, mobility, volatility, and toxicity of hazardous
constituents in the treatment zone. (Transformation pertains to

reactions in which compounds are chemically changed to larger
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molecular weight compounds. Photolysis and hydrolysis reactions

may yield such results., Transformation may be addressed along

with degradation.)

By stating in §264.272 that the owner or operator must
demonstrate "complete" treatment (i.e., degradation, transforma-
tion, or immobilization) of hazardous constituent, the Agency
intends that the demonstration should provide sufficient data to
allow one to confidently predict that hazardous constituents can
be treated at the proposed unit to the extent necessary to prevent
statistically significant releases of these constituents from
the treatment zone. The quantity of data needed to demonstrate
"complete" treatment will vary depending on the treatment process
examined, For example, degradation data must clearly show that
the constituent is being degraded at a rate that will ensure
that no statistically significant releases will occur. Mobility
study results must show that no significant migration has occurred
during the study, in which the conditions of the proposed unit
must be accurately simulated.

There are numerous laboratory methods for assessing degrada-
tion, transformation, mobility, volatility, and toxicity of
hazardous constituents in soil. Typical types of laboratory
tests are listed in Table 7-3. The applicant may use other
published procedures or design laboratory methods more specific
to the applicant's needs.

When the information needed for a treatment demonstration is

beyond the scope of laboratory or greenhouse experiments, field



tests should be conducted. Field tests allow the least control
over experimental conditions and may require extensive replica-
tion to obtain useful results. Field tests should be used only
TABLE 7-3. TYPICAL LABORATORY TESTS FOR ASSESSING DEGRADATION,

TOXICITY, TRANSFORMATION, VOLATILITY, AND MOBILITY OF
HAZARDOUS WASTE CONSTITUENTS

Type of Test Typical Results

Soil Respirometer Tests Degradation Rate, Microbial Toxicity
Soil Incubation Tests Degradation Rate, Transformation
Volatility Tests Flux of Volatile Constituents
Soil Thin layer

Chromatography Tests Mobility
Column Leaching Tests Mobility
Batch Sorption Tests Mobility
Extractability Tests Mobility and Transformation

Microbial Mutagenesis Tests Toxicity and Transformation

to assess the factors which cannot be simulated in the laboratory
or greenhouse, such as odor control or mechanical waste application

techniques. The applicant is referred to Hazardous Waste Land

Treatment (1) and RCRA Guidance Document: Land Treatment Units

(2) for information on conducting a treatment demonstration,
selecting tests, and designing test procedures.

If an applicant intends to conduct field or laboratory analyses
as part of the treatment demonstration, the unit must first obtain
a treatment or disposal permit. As discussed in Section 7.2, EPA
may issue a short-term permit covering only field testing and/or
laboratory analyses, or a two-phase facility permit covering the
treatment demonstration and facility design, construction, and
maintenance. Alternatively, treatment demonstration field tests

may be conducted at existing land treatment units with interim



Status provided that the field tests are not conducted in a
manner that will lead to a violation of the interim status stan-
dards. Section 270.63 defines the nature of these permits
(short-term or two-phase) and the conditions under which they
will be issued. §270.63 states:

Permits for land treatment demonstrations using field tests
or laboratory analyses.

(a) For the purpose of allowing an owner or operator to meet
the treatment demonstration requirements of §264.272 of
this chapter, the EPA Regional Administrator may issue a
treatment demonstration permit. The permit must contain
only those requirements necessary to meet the standards
in §264.272(c). The permit may be issued either as a
treatment or disposal permit covering only the field
tests, or laboratory analyses, or as a two-phase facility
permit covering the field tests, or laboratory analyses
and design, construction, operation and maintenance of
the land treatment unit,

(1) The EPA Regional Administrator may issue a two-phase
facility permit if he finds that, based on information
submitted in Part B of the application, substantial
although incomplete or inconclusive, information already
exists upon which to base the issuance of a facility
permit.,

(2) If the EPA Regional Administrator finds that not enough
information exists upon which he can establish permit
conditions to attempt to provide for compliance with
all of the requirements of Subpart M, he must issue a
treatment demonstration permit covering only the field
tests or laboratory analyses.

(b) If the EPA Regional Administrator finds that a phased
permit may be issued, he will establish, as requirements
in the first phase of the facility permit, conditions
for conducting the field tests or laboratory analyses.
These permit conditions will include design and operating
parameters (including the duration of the tests or
analyses and, in the case of field tests, the horizontal
and vertical dimensions of the treatment zone), monitoring
procedures post-demonstration clean-up activities, and
any other conditions which the Director finds may be
necessary under §264.272(c). The Director will include
conditions in the second phase of the facility permit
to attempt to meet all Subpart M requirements pertaining



(1)

(2)

(c)

(d)

(1)

(2)

(3)

to unit design, construction, operation, and maintenance.
The Director will establish these conditions in the
second phase of the permit based upon the substantial

but incomplete or inconclusive information contained in
the Part B application.

The first phase of the permit will be effective as
provided in §124.15(b) of this Chapter.

The second phase of the permit will be effective as
provided in paragraph (d) of this section,

When the owner or operator who has been issued a two-
phase permit has completed the treatment demonstration,
he must submit to the EPA Regional Administrator a
certification, signed by a person authorized to sign a
permit application or report under §270.11, that the
field tests or laboratory analyses have been.carried
out in accordance with the conditions specified in
phase one of the permit for conducting such tests or
analyses. The owner or operator must also submit all
data collected during the field tests or laboratory
analyses within 90 days of completion of those tests or
analyses unless the EPA Regional Administrator approves
a later date.

If the EPA Regional Administrator determines that the
results of the field tests or laboratory analyses meet
the requirements of §264.272 of this Chapter, he will
modify the second phase of the permit to incorporate

any requirements necessary for operation of the facility
in compliance with Part 264, Subpart M, of this Chapter,
based upon the results of the field tests or laboratory
analyses.

This permit modification may proceed as a minor modifi-
cation under §122.17, provided any such change is minor,
or otherwise will proceed as a modification under
§122.15(a)(2).

If no modifications of the second phase of the permit
are necessary, or if only minor modifications are
necessary and have been made, the EPA Regional
Administrator will give notice of his final decision to
the permit applicant and to each person who submitted
written comments on the phased permit or who requested
notice of final decision on the second phase of the
permit. The second phase of the permit then will become
effective as specified in §124.15(b).

If modifications under §122.15(a)(2) are necessary,
the second phase of the permit will become effective
only after these modifications have been made.



7.3.3 Guidance on Addressing the Permit Application Information
Requirement

7.3.3.1 Treatment Demonstration Plan --

The information required for a treatment demonstration plan
in the Part B application is identified in §270.20, as
previously defined. The items for submittal listed below are
recommendations to the permit applicant for providing the
required information. A suggested attachment to the permit appli-
cation is Treatment Demonstration Plan.

7.3.3.1.1 Wastes for treatment demonstration plan --

Part 1. Submit a list of all wastes that will be included
in the treatment demonstration. The list should include all
wastes, both hazardous and nonhazardous, destined for the pro-
posed land treatment unit. While permit authorization or a
treatment demonstration is not required for land treatment of
nonhazardous waste, the presence of nonhazardous wastes or nonhaz-
ardous waste constituents within the same treatment zone will
affect degradation, transformation, and immobilization of hazard-
ous constituents. Therefore, it is essential that the applicant
submit information concerning nonhazardous wastes and waste
constituents to be consistent with requirements for the "Treatment
Demonstration" and to establish conditions for maximum treatment
in the "Land Treatment program." The following information on
each waste should be reported:

- Common name

- Generating process or source

- Expected monthly quantity, including actual or estimated
averages, maximum and minimum



- Form of the waste and approximate moisture content; and
- EPA hazardous waste ID number (if applicable).
Please use the example format given on the following table.

TABLE 7-4. FORMAT FOR LISTING WASTES THAT WILL BE MANAGED IN THE
LAND TREATMENT UNIT

Monthly EPA

Name of Generating Process or Annual Hazardous

Waste or Source Quantity Waste ID ic.

1. 0il/Water Crude Topping Unit 60 MT K051
Separator
Sludge

2. Leaded Tank Leaded Gasoline 100 MT K052
Bottom Storage

3. Treated Refinery Waste- 50,000 MT Non-
Wastewater water Treatment hazardous

Plant

Part 2, For each hazardous waste listed in Part 1 above,
submit the names of all potentially hazardous constituents (see
§261 Appendix VIII), and pertinent nonhazardous constituents
reasonably expected to be present in or derived from the waste,
This list should be based on information about the generating
process, source of the waste, and chemical analyses. "Pertinent"
nonhazardous constituents means any nonhazardous constituents that
will likely affect the degradation, transformation, or immobiliza-
tion of hazardous constituents.,

Part 3. Submit the results of a quantitative analysis of
each waste listed in Part 1 above if not previously submitted.

Test Methods for Evaluating Solid Waste (3) provides methods and

procedures for representative sampling and analysis of waste



materials. Include the following information:
- Concentration of each hazardous constituent listed in
Part 2 above expressed on a mass basis (use total concentra-

tion, not EP toxicity data);

- Concentration of gaseous or easily volatilized hazardous
constituents at 25° C, volatile hazardous constituents from
25° C to 105° C, volatile hazardous constituents from 105 C
to 250° C and stable constituents above 250° C [for proce-

dures see Hazardous Waste Land Treatment (1)];

- Percent water:;

- Specific gravity or bulk density;
- PH;

- Electrical conductivity:

- Total acidity or alkalinity;

- Total organic carbon.

7.3.3.1.2 Data sources for treatment demonstration -- For

each hazardous constituent listed in the waste, identify the

information sources (e.g., published literature, field data,
operating records, laboratory tests, field tests) that will be
used to make the treatment demonstration. For each source,
describe the data expected to be obtained from the source and
how it will be used in the demonstration.

7.3.3.1.3 Laboratory and field test design --If laboratory

analyses or field testing will be used as a source of data in the
treatment demonstration, the applicant should describe the design

of each test in detail by submitting the following information.
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Part 1. For each proposed laboratory test, submit an explan-

ation of each test which includes the following information:

Name of test;

Objective of test;

Materials and methods (a step-by-step explanation of the
test including analytical methods, experimental design,
statistical methods, sampling, equipment, monitoring, etc.);
Schedule of completion;

List of operating conditions or characteristics that will
or will not be simulated in the test such as climate, soil

properties, and waste application methods; and

Description of the data that will be obtained from the
test and how it will be presented in final form.

The explanation should include sufficient detail for a third

party to conduct or repeat the test if desired.

Part 2. For each field test, prepare a written description

of how the test is designed and how it will be conducted.

Include the following information:

The objective of the test;

A scale drawing showing the location of test plots rela-
tive to the proposed land treatment unit;

Number and size of test plots;
Statistical design of the test;

Horizontal and vertical dimensions of the treatment zone
for the field test plots;

Preparation of test plots (e.g. tillage, liming, ferti-
lizer, installation of monitoring devices, surface water
control structures, etc.);

Waste application rate on each plot, method of waste
application, and soil incorporation techniques;

Irrigation methods and scheduling;
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~ Methods for establishing and maintaining vegetation (if
plots will be vegetated);

- Methods for measuring and recording daily meteorological
data;

- Procedures for monitoring soil, soil-pore liquid, run-off,
vegetation, ground water, and air, as applicable;

- A daily schedule of events and activities;
- Rationale for design and management of field tests to
preclude the migration of hazardous constituents to ground

or surface water;

- The type of data expected from the test and how it will be
presented; and

- Clean-up procedures upon completion of field tests.
7.3.3.3 Treatment Demonstration Results -~

Permit applicants should submit the following treatment
demonstration results with the Part B permit application. Permittees
that are issued two-phase permits, however, will submit demonstration
results upon completion of testing as specified in the two-phase
permit,

7.3.3.3.1., wastes and waste composition -~ If the wastes

used in the treatment demonstration differ in composition from the
information submitted in the treatment demonstration plan, identify
the wastes for which the demonstration was made and provide a
physical and chemical characterization of each waste. Submit the
information as prescribed in Section 7.3.3.1.1, rart 1, Pretreat-
ment or mixing of wastes should also be noted,

7.3.3.3.2 Degradation/transformation -- Submit infor-

mation on the rate and extent of degradation or transformation

of the specific organic hazardous constituents identified in



Section 7.3.3.3.1 plus degradation of the bulk organic fraction of
the waste(s) in the following Parts:

Part 1. If existing literature will be used to demonstrate
degradation of hazardous constituents or bulk organics, submit a
brief written review of scientific literature and previous
studies that contain pertinent information. Sources of informa-
should be documented with citations in the text and a bibliography.
Photocopies of tables, graphs, or figures should be included as
deemed appropriate by the applicant. The test procedures should
be described, and the test results presented in detdil, as described
below under Part 3 (laboratory tests) or Part 4 (field tests).

Part 2. If operating data from existing land treatment units
were used to demonstrate degradation, submit a description of the
existing facility, operational records, waste composition, waste
application rates, and data demonstrating degradation of hazardous
constituents and/or bulk organics. At a minimum, include the
analytical results of soil sampling for hazardous constituents and
a plot of percent degradation or transformation as a function of
time for each waste application treatment.

Part 3. TIf laboratory test results were used to demonstrate
degradation or transformation of hazardous constituents or
degradation of bulk organics, submit the following information
concerning each test as described below.

- Name of test,

- Test procedures. Test procedures should be explained in a

step-by-step fashion and include a description of laboratory
apparatus, experimental design, waste application rates,

preparation and handling of soil and waste, analytical
methods, sampling procedures, and test conditions.



- Test results. Results of the test should be presented in
tables and graphs as appropriate for the particular labora-
tory test. As mentioned in Section 7.2, there are many
laboratory tests that an applicant may choose to demonstrate
waste degradation and/or transformation. Each particular
test, however, often lends itself to a particular form
or method of presenting test results. For example, if
the applicant intends to demonstrate degradability with
soil respirometry tests, the results should be presented
in at least two graphs. One graph should show C0)p evolution
as a function of time for each waste application treatment
including a no waste control. A second graph should show
the percent of carbon degraded (based on CO; evolution)
as a function of time for each waste application treatment.

If degradation or transformation will be demonstrated
by periodic sampling of incubated soil and waste mixtures,
test results should be presented in two graphs, one showing
the residual concentration of a particular waste constitu-
ent in the soil as a function of time and another showing
percent degradation as a function time.

In addition to test specific tables or graphs, the
applicant should calculate the half life of each organic
hazardous constituent in the treatment zone and identify
the waste application rate which exhibits the optimum
waste degradation rate. Further discussion on presenting
test results and performing calculations is contained in
Hazardous Waste and Treatment (1).

- Discussion. Test results should be discussed and explained
as needed to interpret the results.

Part 4. 1If field test results were used to demonstrate
degradation of hazardous constituents or bulk organics, the
following information should be submitted:

- Field test objectives. The objectives and function of the
field test should be stated briefly and concisely.

- Field test procedures. Describe how the field test was
designed and conducted including the information listed in
Table 7-5. Note any changes from test design described in
the Treatment Demonstration Plan.

- Field test results. Present test data in tables and
graphs as needed to demonstrate degradation or transfor-
mation of organic hazardous constituents. Include the
analytical results of soil sampling for hazardous consti-



tuents and a plot of percent degradation or transformation
as a function of time for each waste application treatment.
Also, calculate the half life of each organic hazardous
constituent in the treatment zone and identify the waste
application rate that exhibits the optimum degradation

rate.

- Discussion.
field test results

7.3.3.3.3.

Immobilization --

Provide discussion and explanation of the
as needed for interpretation.

Information should be submitted

that addresses the potential for organic and inorganic hazardous

constituents to migrate from the treatment zone under typical

waste application rates and operating conditions.

There are

several methods for estimating the mobility of various elements

and compounds in soil discussed in Hazardous Waste Land

(1)

published information exists concerning the mobility of

elements and compounds while information concerning the

TABLE 7-5,
DESCRIPTIONS

(see Table 7-3 for typical methods).

GENERAL INFORMATION TO BE INCLUDED IN FIELD

Treatment

A substantial amount of
inorganic
mobility

TEST

Location of test plots rela-
tive to the land treatment
unit.

Number and size of test
plots.

Dimensions of treatment zone
for field test plots,

Preparation of field test
plots.

Soil properties.

Waste application rate on
each plot.

Method of waste application
and soil incorporation tech-
niques.

Irrigation methods and fre-
guency.

Rainfall and temperature data
collected during the test,

Sampling schedule and proce-
dures.

Analytical methods.

Statistical methods.

Photographs of test plots.




of organic compounds in soil is rather scarce. The following
information should be submitted:

Part 1. If data contained in existing literature were
used to demonstrate immobilization of hazardous constituents in
the treatment zone, the applicant should prepare and submit a
brief review of scientific literature and previous studies that
document the mobility of the constituents under consideration.
The review should include references to the literature and a
bibliography. Photocopies of specific data such as tables or
graphs should be included as necessary. The test procedures
should be described, and test results presented in the cited
literature, in detail similar to that described below under
Part 3 (laboratory tests).

Part 2. 1If operating data from existing land treatment units
were used in the demonstration, submit a description of the
existing facility, operational records, waste characteristics,
waste application rates, and analytical data reflecting the
mobility of hazardous constituents. Sampling procedures and
analytical methods should be included with the data. The
monitoring data should be presented in detail similar to that
described below for field tests (Part 4).

Part 3. If laboratory test results were used to assess
the mobility of hazardous constituents, submit the following
information concerning each test:

- Name of test.

- Test objectives. Describe the objectives and function of
the test briefly and concisely.



- Test procedures. Explain test procedures in a step-by-
step fashion including a description of laboratory
apparatus, experimental design, waste application
rates, preparation and handling of soil and waste,
sampling procedures, analytical methods, and test
conditions,

- Test results, Present the test results in tables as
appropriate for the particular laboratory test. Column
leach tests are the most widely used method to demonstrate
immobilization, and these test results should be presented
as a breakthrough curve. A breakthrough curve is a graph
showing the concentration of hazardous constituents in
the effluent, relative to the concentration in the influent
plotted as a function of the number of soil pore volumes
of liquid passed through the column. See Hazardous Waste
Land Treatment (1) for an example breakthrough curve.

Soil thin layer chromatography test results should be
presented as Rf values, the relative mobility of a compound
or element relative to a compound or element of known
mobility. 1If batch sorption tests are used, the results
should be presented as sorption isotherms, the amount of
the compound or element sorbed plotted as a function of

the solution concentration. Subsequent desorption
experiments will indicate the strength of the sorption

and the reversibility of the reaction.

If extractability tests are used, the results should be
presented in tables showing the relative solubility of
the sorbed element or compound in various extracting
solutions. There are other methods of assessing mobility
not mentioned here and other methods of presenting test
results. While the breakthrough curve is generally
accepted for expressing mobility, the applicant should
present test results in the form that is most appropriate
for the tests being conducted.

- Discussion. Provide written explanation as needed to
interpret test results.

Part 4. If field tests were used to demonstrate immobili-
zation of hazardous constituents, submit the following information
as described below.

- Field test objectives. The objectives of the test should
be stated briefly and concisely.



- Field test procedures. Describe how the field test was
designed and conducted including the information listed in
Table 7-5. Note any changes from the test design described
in the Treatment Demonstration Plan.

- Field test results, Present test data in tables and
graphs as needed to demonstrate the rate and extent of
hazardous constituents migration during the field test.
Typically, test results are presented as separate graphs
showing: the concentration of hazardous constituents in
the soil as a function of depth at various times during
the field test; the concentration of hazardous constituents
in the soilpore fluid at various depths plotted as a
function of time; the concentration of hazardous constit-
uents in rainfall run-off as a function of the depth of
rainfall; and the concentration of hazardous constituents
in the ground water underlying field test plots.

7.3.3.3.4 Volatilization -- Volatilization of hazardous

constituents is generally limited to organic compounds with
relatively high vapor pressure. Volatilization of hazardous
constituents does not constitute degradation, transformation, or
immobilization. Therefore, data addressing volatilization of
potentially volatile hazardous constituents should be included in
the treatment demonstration results in order to confirm treatment
of these hazardous constituents. Extensive quantitative data
need not be submitted provided it can be shown that volatilization
will not be a significant release mechanism for the hazardous
constituent in question. Methods for estimating and controlling

volatilization are discussed in Hazardous Waste Land Treatment

(1). Data sources for estimating volatilization include existing
literature, previous operating data, laboratory tests, and field
tests.

Part 1. If existing literature were used to evaluate the

amount of hazardous constituents that are volatilized from the
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treatment zone, submit a brief review of the literature that
includes the vapor pressure of each organic hazardous constituent
in millimeters of mercury at standard temperature; estimated flux
of each hazardous constituent volatilized from the soil expressed
as the mass or concentration per unit area of soil as a function
of time; and other pertinent information. The review should be
documented with sources of information and a bibliography.
Photocopies of tables or figures should be included as deemed
appropriate.

Part 2. If operating data were used to evaluate volatili-
zation of hazardous constituents, submit a description of the
existing facility, operational records, waste composition, waste
application rates and data addressing the volatilization of
hazardous constituents from the treatment zone.

Part 3. If laboratory tests were used to evaluate volatili-
zation of hazardous constituents from the treatment zone, submit
the following information as described below.

- Name of test.

- Test procedures. Explain test procedures in a step-by-step
fashion and include a description of laboratory apparatus,
experimental design, waste application rates, preparation
and handling of soil and waste, analytical methods,
sampling procedures, and test conditions.

- Test results. Present test results in a graph showing the
mass or concentration of hazardous constituents volatilized
per unit area of soil as a function of time for various

waste application rates.

- Discussion. Explain test data as necessary to interpret
test results and draw conclusions,



Part 4. If field tests will be used to evaluate volatili-
zation of hazardous constituents from the treatment zone, submit
the following information as described below:

- Test objectives. Briefly state the objectives of the field
test with respect to volatilization of hazardous constit-

uents.

- Test procedures. Describe how the field test was designed
and conducted including the information listed in Table 7-4.

- Test results. Present test results in a graph showing the
mass or concentration of hazardous constituents volatilized
per unit area of soil as a function of time for various
waste application rates.

- Discussion. Explain test data as needed to interpret
results and formulate conclusions.

7.3.3.3.5. Microbial toxicity --The toxicity of a waste

to soil microbes may influence degradation and transformation
of the waste and its hazardous constituents and is an important
consideration in assessing the treatability of a waste. Obviously,
if a waste is highly toxic to the soil's microbial population, the
waste cannot be readily biodegraded unless it is applied to the
soil at a rate that is below the threshold of toxic effects.
Acute microbial toxicity of a waste to microbes can often be
evaluated simultaneously with an assessment of degradation using
existing field tests.

Part 1. If existing literature were used to demonstrate
that the toxicity of the waste(s) will not prevent or restrict
degradation or transformation of hazardous constituents, submit a
brief review of scientific literature or previous studies that

contain information concerning toxicity of the waste or its



constituents to soil microbes. Sources of information should
be documented with citations and a bibliography. Photocopies
of tables, graph, or figures should be included as deemed
appropriate.

Part 2. 1If operating data were used to evaluate microbial
toxicity of the waste, submit a description of the existing facil-
ity, operational record, waste composition, waste application
rates and data to evaluate the toxicity of the waste. Operating
data should be presented in tables or graphs that show relative
microbial activity as a function of time for various concentrations
of waste in the soil.

Part 3. If laboratory test results were used to evaluate
the microbial toxicity of the waste, submit the following informa-
tion as described below.

- Name of test.

~ Test procedures. Explain test procedures in a step-by-

step fashion and include a description of laboratory
apparatus, experimental design, waste application rates
preparation and handling of soil and waste, analytical
methods, sampling procedures and test conditions.

- Test results. Results of the tests should be presented

in tables or graphs that show relative microbial activity
as a function of time for various concentrations of waste

in the soil.

- Discussion. Explain test data as necessary to interpret
the test results and draw conclusions.

Part 4. If field test results were used to demonstrate
that the toxicity of the waste will not prevent or restrict
degradation of hazardous constituents, submit the following

information as described below.



- Test objective. Briefly state the objective of the field
test(s) with respect to microbial toxicity.

- Test procedures. Describe how the field test was designed
and conducted including the information listed in
Table 7-4.

- Test results, Present the test results in tables or
graphs that show relative microbial activity as a function
of time at various waste application rates or operating
conditions.

7.3.3.3.6., Phytotoxicity -- If nondegradable hazardous

constituents will be immobilized in the treatment zone and vegeta-
tive cover will be used as an integral part of facility design
(e.g., for wind dispersal control) during the operating life, data
concerning the phytotoxicity of these residuals to the planned
cover crop should be submitted in the treatment demonstration.
The phytotoxicity of residuals may be determined from existing
literature, operational data, greenhouse tests, or field tests.
Part 1. If existing literature were used to determine the
phytotoxicity of the waste(s), submit a brief review of the
literature including the concentration of waste in the soil that
causes a specified decrease in plant growth. Information such as
the plant species, waste application rates, and test procedures
should be included. Literature should be cited in the text with
a bibliography.
Part 2. 1If operating data from an existing land treatment
unit were used to evaluate the phytotoxicity of the waste,
submit a description of the existing facility, operational records,
waste application rates, and data indicating the toxicity of the

waste.



Part 3. 1If greenhouse tests were used to assess phyto-
toxicity, submit test data and a description of test procedures
including apparatus, experimental design, waste application
rates, waste application schedule, and plant varieties. Test
data submitted should show the concentration of waste in the soil
that causes a specified decrease in plant growth.

Part 4. If field tests were used to evaluate the phyto-
toxicity of the waste, submit the following information as
described below.

- Test objective. Briefly state the objectives of the test
with respect to evaluating phytotoxicity.

- Test procedures. describe how the field test was designed
and conducted including the information in Table 7-5.

- Test results. Present test results in tables or graphs to
show the concentration of waste or waste constituents that
cause a specified decrease in plant growth or plant
survival,

- Discussion. Explain test data as needed to interpret
test results and draw conclusions.

7.4 LAND TREATMENT PROGRAM

7.4.1 Federal Requirement

Section 270.20(b) states that the Part B permit application
shall include:

(b) A description of a land treatment program, as
required under §264.271. This information must be
submitted with the plans for the treatment demonstration,
and updated following the treatment demonstration. The
land treatment program must address the following items:

(1) The wastes to be land treated:
(2) Design measures and operating practices necessary to

maximize treatment in accordance with §264.273(a)
including:



(i)

(ii)

(iv)
(3)
(i)

(ii)

iii)

(iv)
(v)

(iv)

(vi)

(4)

(5)

Waste application method and rate;

Measures to control soil pH; (iii) Enhancement of

microbial or chemical reactions;

Control of moisture content;

Provisions for unsaturated zone monitoring, including:

Sampling equipment, procedures, and frequency;

Procedures for selecting sampling locations;

Analytical procedures;

Chain of custody control;

Procedures for establishing background values;

Statistical methods for interpreting results;

The justification for any hazardous constituents
recommended for selection as principal hazardous
constituents, in accordance with the criteria for
such selection in §264.278(a);

A list of hazardous constituents reasonably expected to

be in, or derived from, the wastes to be land treated

based on waste analysis performed pursuant to §264.13;

The proposed dimensions of the treatment zone.

As evident above, there are several Part 264 standards upon

which the information requirement is based.

With respect to the land treatment program, the specific

technical standard is contained in §264.271, which states:

(a)

(1)

An owner or operator subject to this subpart must establish
a land treatment program that is designed to ensure

that hazardous constituents placed in or on the treatment
zone are degraded, transformed, or immobilized within

The Regional Administrator will specify in the facility
permit the elements of the treatment program, including:

The wastes that are capable of being treated at the
unit based on a demonstration under §264.272;
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(2) Design measures and operating practices necessary to
maximize the success of degradation, transformation,
and immobilization processes in the treatment zone in
accordance with §264.273(a); and

(3) Unsaturated zone monitoring provisions meeting the
requirements of §264.278.

(b) The Regional Administrator will specify in the facility
permit the hazardous constituents that must be degraded,
transformed, or immobilized under this subpart.
Hazardous constituents are constituents identified in
Appendix VIII of Part 261 of this chapter that are
reasonably expected to be in or derived from waste
placed in or on the treatment zone.

(c) The Regional Administrator will specify the vertical

and horizontal dimensions of the treatment zone in the
facility permit. The treatment zone is the portion of
the unsaturated zone below and including the land surface
in which the owner or operator intends to maintain the
conditions necessary for effective degradation, trans-
formation, or immobilization of hazardous constituents.
The maximum depth of the treatment zone must be:

(1) No more than 1.5 meters (5 feet) from the initial soil
surface; and

(2) More than 1 meter (3 feet) above the seasonal high
water table.

§264.271(a)(2) requires that the facility permit include
design measures and operating practices to maximize treatment in
accordance with §264.273(a), which states:

(a) The owner or operator must design, construct, operate,
and maintain the unit to maximize the degradation,
transformation, and immobilization of hazardous constituents
in the treatment zone. The owner or operator must
design, construct, operate, and maintain the unit in
accord with all design and operating conditions that
were used in the treatment demonstration under §264.272.
At a minimum, the Regional Administrator will specify
the following in the facility permit:

(1) The rate and method of waste application to the treatment
zone;

(2) Measures to control soil pH;



(3) Measures to enhance microbial or chemical reactions
(e.g. fertilization, tilling); and

(4) Measures to control the moisture content of the
treatment zone.

§264.271(a)(3) requires that the facility permit include
unsaturated zone monitoring provisions that meet the requirements
of §264.278, which states that the owner or operator must
establish an unsaturated zone monitoring program to discharge the
following responsibilities:

(a) The owner or operator must monitor the soil and soil-pore
liquid to determine whether hazardous constituents migrate
out of the treatment zone.

(1) The Regional Administrator will specify the hazardous
constituents to be monitored in the facility permit. The
hazardous constituents to be monitored are those specified
under §264.271(b).

(2) The Regional Administrator may require monitoring for
principal hazardous constituents (PHCs) in lieu of the
constituents specified under §264.271(b). PHCs are
hazardous constituents contained in the wastes to be
applied at the unit that are most difficult to treat,
considering the combined effects of degradation,
transformation, and immobilization. The Regional
Administrator will establish PHCs if he finds, based on
waste analyses, treatment demonstrations, or other
data, that effective degradation, transformation, or
immobilization of the PHCs will assure treatment of at
least equivalent levels for the other hazardous constit-
uents in the wastes.

(b) The owner or operator must install an unsaturated zone
monitoring system that includes soil monitoring using
soil cores and soil-pore liquid monitoring devices such
as lysimeters. The unsaturated zone monitoring system
must consist of a sufficient number of sampling points
at appropriate locations and depths to yield samples
that:

(1) Represent the quality of background soil-pore liquid
quality and the chemical makeup of soil that has not
been affected by leakage from the treatment zone; and

~
I
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(2)

(c)

(1)

(2)

(3)

(4)

(d)

(e)

Indicate the quality of soil-pore liquid and the
chemical make-up of the soil below the treatment zone.

The owner or operator must establish a background
value for each hazardous constituent to be monitored
under paragraph (a) of this section. The permit will
specify the background values for each constituent or
specify the procedures to be used to calculate the
background values.

Background soil values may be based on a one-time
sampling at a background plot having characteristics
similar to those of the treatment zone.

Background soil-pore liquid values must be based on at
least quarterly sampling for one year at a background
plot having characteristics similar to those of the
treatment zone.

The owner or operator must express all background
values in a form necessary for the determination of
statistically significant increases under paragraph (f)
of this section.

In taking samples used in the determination of all
background values, the owner or operator must use an
unsaturated zone monitoring system that complies with
paragraph (b) (1) of this section.

The owner or operator must conduct soil monitoring and
soil-pore liquid monitoring immediately below the
treatment zone. The Regional Administrator will specify
the frequency and timing of soil and soil-pore liquid
monitoring in the facility permit after considering the
frequency, timing, and rate of waste application, and the
soil permeability. The owner or operator must express

the results of soil and soil-pore liquid monitoring

in a form necessary for the determination of statistically
significant increases under paragraph (f) of this section.

The owner or operator must use consistent sampling and
analysis procedures that are designed to ensure sampling
results that provide a reliable indication of soil-pore
liquid quality and the chemical make-up of the soil
below the treatment zone. At a minimum, the owner or
operator must implement procedures and techniques for:

- Sample collection;

- Sample preservation and shipment;
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(£)

(g)

(£)

(1)

(2)

(3)

- Analytical procedures; and
- Chain of custody control.

The owner or operator must determine whether there is

a statistically significant change over background values
for any hazardous constituent to be monitored under
paragraph (a) of this section below the treatment zone
each time he conducts soil monitoring and soil-pore
liquid monitoring under paragraph (d) of this section.

The owner or operator must use consistent sampling and
analysis procedures that are designed to ensure sampling
results that provide a reliable indication of soil-pore
liquid quality and the chemical make-up of the soil
below the treatment zone. At a minimum, the owner or
operator must implement procedures and techniques for:

- Sample collection;

- Sample preservation and shipment;

Analytical procedures; and

Chain of custody control

The owner or operator must determine whether there is a
statistically significant change over background values
for any hazardous constituent to be monitored under
paragraph (a) of this section below the treatment zone
each time he conducts soil monitoring under paragraph
(d) of this section.

In determining whether a statistically significant increase
has occurred, the owner or operator must compare the

value of each constituent, as determined under paragraph

(d) of this section, to the background value for that
constituent according to the statistical procedure specifiecd
in the facility permit under this paragraph.

The owner or operator must determine whether there has

been a statistically significant increase below the treatmer
zone within a reasonable time period after completion of
sampling. The Regional Administrator will specify that

time period in the facility permit after considering the
complexity of the statistical test and the availability

of laboratory facilities to perform the analysis of soil
and soil-pore liquid samples.

The owner or operator must determine whether there is
a statistically significant increase below the treatment



(1)

(ii)

(g)

(1)

(2)

(h)

(1)

zone using a statistical procedure that provides reasonable
confidence that migration from the treatment zone will be
identified. The Regional Administrator will specify a
statistical procedure in the facility permit that he finds:

is appropriate for the distribution of the data used
to establish background values; and

provides a reasonable balance between the probability
of falsely identifying migration from the treatment
zone and the probability of failing to identify real
migration from the treatment zone.

if the owner or operator determines, pursuant to
paragraph (f) of this section, that there is a statisti-
cally significant increase of hazardous constituents
below the treatment zone, he must:

Notify the Regional Administrator of this finding in
writing within seven days. The notification must indicate
what constituents have shown statistically significant
increases.

Within 90 days, submit to the Regional Administrator

an application for a permit modification to modify the
operating practices at the facility in order to maximize
the success of degradation, transformation, or immobiliza-
tion processes in the treatment zone.

If the owner or operator determines, pursuant to
paragraph (f) of this section, that there is a statisti-
cally significant increase of hazardous constituents
below the treatment zone, he may demonstrate that a
source other than regulated units caused the increase

or that the increase resulted from an error in sampling,
analysis, or evaluation. While the owner or operator

may make a demonstration under this paragraph in addition
to, or in lieu of, submitting a permit modification
application under paragraph (g)(2) of this section, he

is not relieved of the requirement to submit a permit
modification application within the time specified in
paragraph (g)(2) of this section unless the demonstration
made under this paragraph successfully shows that a
source other than regulated units caused the increase

or that the increase resulted from an error in sampling,
analysis, or evaluation. 1In making a demonstration

under this paragraph, the owner or operator must:

Notify the Regional Administrator in writing within
seven days of determining a statistically significant
increase below the treatment zone that he intends to
make a determination under this paragraph;



(2) within 90 days, submit a report to the Regional
Administrator demonstrating that a source other than the
regulated units caused the increase or that the increase
resulted from an error in sampling, analysis, or
evaluation;

(3) Within 90 days, submit to the Regional Administrator
an application for a permit modification to make any
appropriate changes to the unsaturated zone monitoring
program at the facility; and

(4) Continue to monitor in accordance with the unsaturated
zone monitoring program established under this section,

7.4.2 Guidance on Achieving the Part 264 Standard

§264.271(a) requires each owner or operator to establish a
land treatment program that is designed to ensure that hazardous
constituents placed in‘or on the treatment zone are degraded,
transformed, or immobilized within the treatment zone. This
program must include (1) wastes that are capable of being treated
at the land treatment unit, (2) design measures and operating
procedures that maximize treatment in the treatment zone, and
(3) an effective unsaturated zone monitoring system.

The completion of treatment demonstration testing (see Section
7.3 above) will allow selection of acceptable waste(s). Guidance
on appropriate design measures and operating practices can be

found in Hazardous Waste Land Treatment (1) and RCRA Guidance

Document: Land Treatment Units (2). For guidance on unsaturated

zone monitoring, sampling methods, and analytical procedures, the
applicant is referred to the above-named documents as well as Test

Methods for Evaluating Solid Waste (3).

7.4.3 Guidance on Addressing the Application Information Requirement

A suggested attachment to the permit application is Land

Treatment Programs. It should include the following.



7.4.3.1 Wastes for Land Treatment Program --

Submit a list of all hazardous wastes and hazardous constit-
uents to be included in the land treatment program (similar to
the list described in Section 7.3.3.1.1)
7.4.3.2 Waste Application Rate and Methods --

Part 1. The applicant should submit a table listing each
waste constituent listed in Section 7.4.3.1, its respective
application limit (AL), rate limit (RL), and capacity limit
(CL), plus a brief discussion of the rationale for assessing
each limit, Refer to the technical resource document, Hazardous

Waste Land Treatment (1), for an explanation of these various

limits and how to assess their values with respect to degradation,
transformation, toxicity, and mobility. 1Include calculations and
follow the example format in Table 7-6.

TABLE 7-6. FORMAT FOR REPORTING APPLICATION, RATE, AND CAPACITY

LIMITS
Waste
Constituent Limit Value Discussion
Phenol AL 1.1 X 103 Concentration > 500 mg/kg
kg/ha soil are phytotoxic and
(1 x 10> 1b/a) inhibit microbial activity
RL 70 kg/ha/yr Optimum degradation rate
(62 1b/a/yr) 1is 70 kg/ha/yr
(62 1b/a/yr)
Lead AL None
RL None
CL 2.2 X 103 Not to exceed 1000 mg/kg

kg/ha
(2 x 103 1ib/a)




Part 2. Prepare and submit a table which lists each waste
constituent identified in Section 7.4.3.1, its resgective concentra-
tion in the waste, and the necessary quantity of waste applied per
hectare to reach that constituent's respective AL, RL, and CL. One
the example format in Table 7-7. On the table, identify the appli-
cation limiting constituent (ALC), rate limiting constituent (RLC),
and capacity limiting constituent (CLC) with an asterisk. (ALC,
RLC, and CLC are those constituents with the lowest amount of waste
necessary to reach its respective limit, plus those constituents
within 25% of the lowest values).

Part 3. Enclose a monthly waste application schedule based on
the ALC, RLC, and CLC for each waste stream, the waste generation
rate, seasonal restrictions on waste application, the expected life
span of the land treatment unit, and waste application methods.

Use the example format in Table 7-8 and show all calculations.

Part 4. Prepare and submit a brief explanation of how and
when waste will be applied to the land treatment unit. Explain
the chain of events occurring from the point of receiving waste
at the land treatment unit to final incorporation of waste in the
soil. Although management methods will differ from place to
place, the explanation should address the following topics:

~ Methods and frequency of waste collection and transport;

- Location, type, and capacity of waste storage units
associated with the land treatment unit;

~ Waste application equipment;

- Restrictions to waste application such as weather, cropping
practices, tillage requirements, and sedimentation; and

- Plot configuration (if waste is applied progressively from
plot to plot or otherwise).
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TABLE 7-7. FORMAT FOR IDENTIFYING LIMITING CONSTITUENTS (ACLs, RLCs, AND CLCs ARE MARKED WITH AN ASTERISK)

Waste Concentration Amount of Waste to Amount of Waste to Amount of Waste to
Constituent in Waste Reach AL Reach RL Reach CL
(mg/kg) (kg/ha/Application) (kg/ha/yr) (kg/ha)
(1b/a/Application) (1b/a/yr) (1b/a)
1. Water 8.5 x 105 3.53 x 106 N/A
(3.1 x 106)
2. Phenol 200 5.6 x 106* 3.5 x 105* N/A
(5.0 x 106) (3.1 x 103)
3. Lead 500 N/A N/A 4.5 x 103*
(4.0 x 103)

N/A not applicable.



TABLE 7-8. EXAMPLE WASTE APPLICATION SCHEDULE

Area to
Month Receive Waste
Waste Application Applications
(kg/mo) (ha)

Application
Rate
(kg/ha/mo)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

Totals ~_ kg/yr ha
Total Amount of Available Land:
Expected Life Span of the Unit:
Expected Total Quantity of Waste Applied Per ha:

kg/ha/yr
ha
years
kg/ha




7.4.3.3. Measures to Control Soil pH --

The applicant should submit the following information:

- The current soil pH in the proposed treatment zone based
on soil sampling and analysis. Include the mean soil pH
and range of values. Soil pH should be measured with a
glass electrode in a soil to water ratio of 1:1;

- The minimum and maximum soil pH in the proposed treatment
zone that will allow maximum treatment of wastes. Include
the rationale for deriving these values; and

- A description of methods to control soil pH including
monitoring within the treatment zone for changes in soil
pH and methods for calculating the quantity of soil amend-
ments to adjust soil pH, if necessary.

7.4.3.4 Measures to Enhance Microbial or Chemical Reactions --
Prepare and submit a brief written description of measures

to enhance waste treatment including the method and frequency of

such measures. Typical enhancement measures include incorporating

the waste in the soil, aeration of the soil, microbial inoculations,

fertilizer application, and establishment of vegetation.

7.4.3.5 Measures to Control Soil Moisture in the Treatment
Zone --—

Prepare and submit a table indicating monthly gains and
losses of water at the land treatment unit. Prepare the table
from monthly water balance calculations. Recommended procedures
for estimating precipitation, evapotranspiration, run-off,
percolation, irrigation needs, and storage requirements are

discussed in the technical resource document, Hazardous Waste

Land Treatment (1). Include all calculations, assumptions, and

sources of information such as meteorological data, computation
methods, soil run-off factors, etc. 1In addition, describe irriga-

tion methods, if any, and subsurface drainage structures, if any.



7.4.3.6 Unsaturated Zone Monitoring --

Unsaturated zone monitoring plans must be developed for all
land treatment units and the required monitoring must be performed.
The applicant should submit an unsaturated zone monitoring plan
that will demonstrate compliance with applicable standards in
§264.278, described above. The plan must, at a minimum, include
the information discussed below.

Part 1. Sampling Location, On a scale drawing of the land

treatment unit show the location of soil-pore liquid sampling
devices and locations for taking soil samples. For each location
specify the depth if installation for soil-pore liquid sampling
devices and depth of soil samples to be collected. Include the
rationale for selecting the number and position of sampling
locations to provide statistically representative samples.

Part 2. Sampling Frequency. Prepare a schedule for sampling

the soil-pore liquid and soil below the treatment zone. Include
a rationale for the proposed sampling frequency which shows
consideration of the waste application rate, waste application
schedule, climatic factors, and the hydraulic conductivity of the
treatment zone.

Part 3. Sampling Equipment. Identify and describe the

equipment that will be used to obtain both soil core samples and
soil-pore liquid samples. 1Include information such as the name
and manufacturer of sampling devices, recommended operating
procedures and limitations, and the compositing of materials that

will be in direct contact with the collected sample.
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Part 4. Equipment Installation. Provide a step-by-step

description of the procedure used for installing soil-pore liquid
monitoring devices.

Part 5. Sampling Procedures. Explain in a step-by-step

fashion how samples of soil-pore liquid and soil will be obtained
using the equipment described above. 1Include a description of
sample collection, preparation, preservation, and transport
procedures. Also, include the number of samples taken at each
sampling event, as well as compositing procedures, if used.

Part 6. Analytical Procedures. Specify which analytical pro-

cedure will be used to determine the concentration of each
hazardous constituent in collected samples and the name of the
laboratory that will perform the analyses.

Part 7. Chain of-Custody Control. Explain in a step-by-step

fashion the plan for maintaining chain of custody control
throughout sampling, transportation, analysis, and reporting.

Part 8. Background. Describe in detail the procedures for

determining both soil background and soil-pore liquid background
values. Include the location and depth of background samples,
sampling procedures, analytical methods, and results.

Part 9. Statistical Methods. Describe the statistical

methods that will be used to determine a significant difference
between background sample concentrations and monitoring sample
concentrations for both soil and soil-pore liquids. Include the
rationale for developing the statistical methods to be used with
respect to the effectiveness of the method for determining real

differences between background and monitoring results.



Section 264.278(f)(3) requires that the permittee determine
within a reasonable time period if monitoring results show a
significant increase over background values. Submit an estimate
of the amount of time in days that would be needed after sampling
to analyze samples, obtain test results, and make a determination
of whether a significant increase has occurred.

If the applicant desires to monitor only principal hazardous
constituents (PHCs) instead of all hazardous constituents list
the proposed PHCs. Submit an explanation with supporting data
to justify monitoring for PHCs in lieu of all hazardous constitu-
ents listed in Section 7.4.3.1. The explanation must demonstrate
that the selected PHCs meet the criteria set forth in
§264.278(a)(2). Methods for selecting PHCs are discussed in

RCRA Guidance Document: Land Treatment Units (2).

7.4.3.7 Treatment Zone Description --

Describe the proposed treatment zone and soils that occur in
the land treatment unit that will comprise the treatment zone.
The description should include the information described below.

Part 1. Soil Survey. Submit a map or plot plan of the land

treatment unit which delineates the horizontal boundaries of the
treatment zone and all of the soil series that occur therein.
Current soil survey information may be obtained from local
offices of the U.S. Department of Agriculture, Soil Conservation
Service. Label the soil series identified on the map and include
the location of soil samples as required below.

Part 2. Series Descriptions. Submit a description of each




soil series identified within the treatment zone. For native
soils that have not received waste applications, soil series
designations prepared by the Soil Conservation Service are
suitable, provided the soil sampling and analysis (Part 3 below)
confirms these designations. For severely disturbed soils, fill
materials, or soils that may have received previous applications
of waste, a new series description closely paralleling those
prepared by the Soil Conservation Service should always be prepared
on the basis of the soil sampling described in Part 3 below and
additional observations by a qualified soil scientist.

Series descriptions should include the following information:

- Profile description with horizonation, depth, color, USDA
texture, structure, reaction (an estimate of pH), and
thickness; - Physical setting with slope and annual
climatic data:

- Mineralogy;

- Use and vegetation; and

- Estimated soil properties including:

USDA texture shrink-swell potential
Atterburg limits erosion factors

permeability flood frequency and duration
available water capacity depth of seasonal high ground
pH water table

salinity frost action potential.

Part 3. Results of Soil Sampling and Analysis. Submit the

methods and results of soil sampling and analysis within the treat-
ment zone. Show the location of soil samples on the soil survey
map or plot plan prepared for Part 1 above. Describe methods of
sample collection, sample preparation, and analytical methods.
Recommended sampling methods and analytical procedures are

discussed in Hazardous Waste Land Treatment (1) and Methods of




Soil Analysis (4). Tabulate the results of soil sampling and

analysis for at least the parameters listed in Table 7-9.
Include a separate table for each soil series and follow the
format of Table 7-9.

Part 4. Depth of Treatment Zone. Specify the vertical

dimensions of the treatment zone in meters below the initial soil
surface and meters above the seasonal high water table.
7.5 DESIGN, CONSTRUCTION, OPERATION, AND MAINTENANCE

7.5.1 Federal Requirement

Section 270.20(c) states that the Part B application must

include:

(c) A description of how the unit is or will be designed,
constructed, operated, and maintained in order to meet
the requirements of §264.273. This submission must
address the following items:

(1) Control of run-on;
(2) Collection and control of run-off;

(3) Minimization of run-off of hazardous constituents from
the treatment zone;

(4) Management of collection and holding facilities
associated with run-on and run-off control systems;

(5) Periodic inspection of the unit. This information
should be included in the inspection plan submitted under
270.14(b)(5);

(6) Control of wind dispersal of particulate matter, if
applicable;

The applicable Part 264 standards are contained in §264.273(b)
through (g) which state:

(b) The owner or operator must design, construct, operate, and

maintain the treatment zone to minimize run-off of hazard-

ous constituents during the active life of the land treat-
ment unit.



TABLE 7-9. FORMAT FOR REPORTING THE RESULTS OF SOIL SAMPLING AND ANALYSIS

Series Name:

Date of Sampling:

Horizon Parameters Analytical Methods* value Units
A (0-X cm) pH 1:1 Glass Electrode Standard pH Units
Particle Size Distribution Hydrometer Method Sand Dry Weight %
Silt Dry Weight %
Clay Weight %
< Electrical Conductivity Saturated Paste Extract - mmhos/cm
A Wheatstone Bridge
~ Total Organic Carbon Dichromate Wet Oxidation Method Dry Weight %
Cation Exchange Capacity Ammonium Saturation Method meq/100 g soil
Lime Requirement of pH = 6.5 BaCly TEA Method meq/100 g
B (X-Y cm) pH 1:1 Glass Electrode Standard pH Un
Particle Size Distribution Hydrameter Method Sand Weight %
Silt Weight %
Clay Weight %
Cation Exchange Capacity Ammonium Saturation Method meq/100 g soil
Electrical Conductivity Saturated Paste Method mmhos/cm
Wheatstone Bridge
Total Organic Carbon Dichromate Wet Oxidation Methods Dry Weight $%
C (Y-Z cm) pH 1:1 Glass Electrode Standard pH Units
Particle Size Distribution Hydrometer Method Sand Weight %
Silt Weight %
Clay Weight %

* Recommended methods for soil analysis are discussed in Hazardous Waste Land Treatment (1)

Analysis (4).

and Methods of Soil




(c) The owner or operator must design, construct, operate,
and maintain a run-on control system capable of
preventing flow onto the treatment zone during peak
discharge from at least a 25-year storm,

(d) The owner or operator must design, construct, operate,
and maintain a run-off management system to collect
and control at least the water volume resulting from a
24-hour, 25-year storm,

(e) Collection and holding facilities (e.g., tanks or
basins) associated with run-on and run-off control systems
must be emptied or otherwise managed expeditiously
after storms to maintain the design capacity of the
system.

(f) If the treatment zone contains particulate matter
which may be subject to wind dispersal, the owner or
operator must manage the unit to control wind dispersal.

(g) The owner or operator must inspect the unit weekly and
after storms to detect evidence of:

(1) Deterioration, malfunctions, or improper operation of
run-on and run-off control systems; and

(2) Improper functioning of wind dispersal control measures,

7.5.2 Guidance in Achieving the Part 264 Standard

Section 264.,273(b) through (g) contain requirements related
to (1) minimizing run-off of hazardous constituents, (2)
controlling surface water (run-on and run-off), (3) managing run-
on and run-off control systems, (4) controlling wind dispersal,
and (5) inspecting run-on, run-off, and wind dispersal control
systems,

Specific guidance related to minimizing run-off of hazardous

constituents is provided in RCRA Guidance Document: Land

Treatment Units (2). Generally, the owner or operator should

closely evaluate treatment zone characteristics, particularly

infiltration properties, slope, and moisture conditions, and
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modify design and operating practices to optimize treatment and

minimize run-off. Additional design measures such as a vegetative

cover are often beneficial,
Information on design and management of run-on and run-off

control systems is provided in Hazardous Waste Land Treatment

(1). This document and the RCRA Guidance Document: Land

Treatment Units (2) discuss approaches for managing collected

run-off. Run-off from hazardous waste management units is not
specifically listed as a hazardous waste. However, if the run-off
is a hazardous waste according to the characteristics defined in
Part 261 it must be managed as a hazardous waste, Also, if the
run-off contains leachate (a hazardous waste), it is automatically
considered a hazardous waste. "Leachate" is defined in §260.10
as any liquid, including any suspended components in the liquid,
that has percolated through or drained from hazardous waste, As
provided in §261.3, leachate is a hazardous waste. The Agency
will assume that active area run-off contains leachate (because
of direct contact with wastes) unless it is demonstrated otherwise.
Run-off from the active area of land treatment units is con-
sidered to be a hazardous waste unless the permittee can demonstrate
that it is only precipitation run-off. Thus equipment and facilities
used to collect, treat, store, and/or dispose of this run-off (and
any other run-off shown to be hazardous) must meet applicable
Part 264 standards (Subpart K for surface impoundments and Subpart
J for tanks).
Run-off from undeveloped portions of a facility, and from

areas that are not part of the land treatment unit need not be
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collected pursuant to §§264.251(d), 264.273(d), and 264.301(d).
These portions include roadways and buildings.

Wind dispersal control measures include surface wetting
(irrigation) with water or chemical agents, establishment of a
vegetative cover, natural or manmade windbreaks, and waste appli-
cation timing., The effectiveness of these measures varies
depending on numerous site-specific factors. Often a combination

of these measures will be necessary to obtain effective wind

dispersal control. See RCRA Guidance Document: Land Treatment

Units (2) and Hazardous Waste Land Treatment (1) for additional

information on wind dispersal controls.

7.5.3 Guidance on Addressing the Application Information
Requirement

A suggested attachment to the permit application is Design,
Construction, Operation and Maintenance Plan. This should include
the following.
7.5.3.1 Surface wWater Control Plans --

The applicant should submit a scale drawing of the land
treatment unit indicating the location of surface water control
structures and/or soil erosion control structures (such as
terraces, dikes, ponds, culverts, ditches, and canals) that will
be used to control run-on and run-off. For each structure,
include a typical cross section indicating elevation, inclination
of slopes, construction material specifications, and construction
methods. Also, include design calculations for sizing surface
water control structures based on storm frequency, duration, and

intensity.



7.5.3.2 Minimizing Run-off of Hazardous Constituents --

The applicant should identify specific measures that will
be implemented at the land treatment unit to minimize the
concentration of hazardous constituents in surface water run-off
from the treatment zone,
7.5.3.3 Management of Accumulated Run-off and Run-on --

The applicant should submit a monthly tabulation of run-off
(and run-on) storage requirements followed by a brief explanation
of how the collected liquid will be managed for disposal. Include
methods for draining storage basins and disposing accumulated
stormwater, such as treatment and discharge, evaporation ponds,
spray irrigation, etc. 1If collected liquid is to be managed as a
nonhazardous waste, provide data showing that liquid is not a
hazardous waste according to criteria in Part 261 of the
hazardous waste regulations.
7.5.3.4 Control of Wind Dispersal --

The applicant should submit a wind erosion control plan
designed to minimize the wind dispersal of soil, soil-waste
mixture, or waste particulate matter. Describe in detail
specific measures for controlling wind erosion such as wind-
breaks, vegetative cover, soil stabilization, and/or irrigation.
Include any data supporting the effectiveness of the proposed
measure(s) at the land treatment unit,
7.5.3.5 Inspection of Land Treatment Unit --

Submit a schedule for periodic inspections of the land

treatment unit to determine the adequacy of surface water control
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and wind erosion control measures. Also, include the name or
title of the person(s) responsible for conducting inspections, a
list of items to be inspected, procedures for responding to
observed inadequacies, and records for inspection results,

7.6 FOOD-CHAIN CROPS

7.6.1 Federal Requirement

Section 270.20(d)(1 through 5) states:

(d) If food-chain crops are to be grown in or on the
treatment zone of the land treatment unit, a description
of how the demonstration required under §264.276(a)
will be conducted including:

(1) Characteristics of the food-chain crop for which the
demonstration will be made;

(2) Characteristics of the waste, treatment zone, and waste
application method and rate to be used in the demonstra-
tion;

(3) Procedures for crop growth, sample collection, sample
analysis, and data evaluation;

(4) Characteristics of the comparison crop including the
location and conditions under which it was or will be
grown.

(5) 1f food-chain crops are to be grown, and cadmium is
present in the land-treated waste; a description of how
the requirements of §264.276(b) will be complied with.

The corresponding Part 264 technical standard is contained
in §264.276 which states:

The Regional Administrator may allow the growth of
food-chain crops in or on the treatment zone only

if the owner or operator satisfies the conditions of
this section. The Regional Administrator will specify
in the facility permit the specific food-chain crops
which may .be grown,

(a)(1) The owner or operator must demonstrate that there is
no substantial risk to human health caused by the growth
of such crops in or on the treatment zone by demonstrat-
ing, prior to the planting of such crops, that hazardous
constituents other than cadmium:

~
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(1)

(1i)

(2)

(3)

(1)

(ii)

(4)

(b)

Will not be transferred to the food or feed portions of
the crop by plant uptake or direct contact, and will not
otherwise be ingested by food-chain animals (e.g., by
grazing); or

Will not occur in greater concentrations in or on the
food or feed portions of crops grown on the treatment
zone than in or on identical portions of the same

crops grown on untreated soils under similar conditions
in the same region.

The owner or operator must make the demonstration
required under this paragraph prior to the planting of
crops at the facility for all constituents identified
in Appendix VIII of Part 261 of this chapter that are
reasonably expected to be in, or derived from, waste
placed in or on the treatment zone.

In making a demonstration under this paragraph, the

owner or operator may use field tests, greenhouse studies,
available data, or, in the case of existing units,
operating data, and must:

Base the demonstration on conditions similar to those
present in the treatment zone, including soil characteris-
tics (e.g., pH, cation exchange capacity), specific
wastes, application rates, application methods, and

crops to be grown; and

Describe the procedures used in conducting any tests,
including the sample selection criteria, sample size,
analytical methods, and statistical procedures.

If the owner or operator intends to conduct field tests
or greenhouse studies in order to make the demonstration
required under this paragraph, he must obtain a permit
for conducting such activities.

The owner or operator must comply with the following
conditions if cadmium is contained in wastes applied to
the treatment zone:

(1)(i) The pH of the waste and soil mixture must be 6.5 or

(ii)

greater at the time of each waste application, except
for waste containing cadmium at concentrations of 2
mg/kg (dry weight) or less;

The annual application of cadmium from waste must not
exceed 0.5 kg/ha (0.45 1b/a) on land used for production
of tobacco, leafy vegetables, or root crops grown for
human consumption., For other food-chain crops, the
annual cadmium application rate must not exceed

the rates shown in Table 7-10,



Table 7-10., ALLOWABLE ANNUAL CADMIUM LOADING RATES

Time Period Annual Cd application rate

(kilograms per hectare)

Present to June 30 I 1984 ® 9 5 & 6 5 ¢ 08 00 0O SO 00 2 .0 (l .8 1b/a)
July 1’ 1984 to Dec. 1986 ® @ 0 06 6 0 6 ¢ & 5 s 2 0 ¢ s 0 0 o0 1.25 (1.1 1b/a')
Beginning Jan. 1’ 1987 ® @ 6 5 9 & 0 8 0 0 0 0 08 00 06 00000 0.5 (0.45 lb/a)

(iii)

(iv)

The cumulative application of cadmium from waste must
not exceed 5 kg/ha (4.4 1lb/a) if the waste and soil
mixture has a pH of less than 6.5; and

If the waste and soil mixture has a pH of 6.5 or greater
or is maintained at a pH of 6.5 or greater during crop
growth, the cumulative application of cadmium from

waste must not exceed the following:

Cumulative Application Cation Exchange Capacity of Soil

5 kg/ha 5 meq/100g
(4.5 1lb/a)

10 kg/ha 5 - 15 meg/100g
(9 1b/a)

20 kg/ha > 15 meg/100g
(18 1b/a)

(2)(i) Animal feed must be the only food-chain crop produced;

(ii)

(iii)

(iv)

The pH of the waste and soil mixture must be 6.5 or
greater at the time the crop is planted, whichever occurs
later, and this pH level must be maintained whenever
food-chain crops are grown;

There must be an operating plan which demonstrates how

the animal feed will be distributed to preclude ingestion
by humans. The operating plan must describe the measures
to be taken to safeguard against possible health hazards
from cadmium entering the food chain, which may result from
alternative land uses; and

Future property owners must be notified by a stipulation
in the land record or property deed which states that
the property has received waste at high cadmium applica-
tion rates and that food-chain crops must not be grown
except in compliance with paragraph (b)(2) of this
section,



7.6.2 Guidance on Achieving the Part 264 Standard

If food chain crops will be grown on the treatment zone,
§264.276 requires that the permittee demonstrate that there
is no substantial risk to human health caused by the growth
of such crops in or on the treatment zone. The permittee
may make the demonstration in one of two ways: (1) demonstrate
that hazardous constituents will not be transferred to food or
feed portions of the crop, and will not otherwise be ingested by
food chain animals, or (2) demonstrate that hazardous constituents
will not occur in greater concentrations in or on the food or
feed portions of crops grown on the treatment zone than in or on
identical crops grown on untreated soils under similar conditions
in the same region. In the second option, "in or on the crops"
includes the potential contamination pathway of soil adherence
to crops and ingestion by grazing animals. Both demonstration
options require the permittee to address all potential food
chain contamination pathways including crop uptake, physical
adherence to crop, and direct ingestion of contaminated soil by
grazing animals. The second option, however, allows one to
demonstrate that the uptake of a given hazardous constituent by a
food chain crop will not exceed acceptable concentrations (i.e.,
greater than identical crops grown on untreated soil under similar
conditions in the same region)., The first option requires the
demonstration of transfer of the hazardous constituents to food
or feed portions of the crop. While demonstrating no transfer

of hazardous constituents may seem burdensome, it may be the



preferred demonstration approach in cases where the hazardous
constituent is preferentially excluded from the food or feed
portions of the crop.

In making either of the above demonstrations, the owner or
operator may use field tests, greenhouse studies, available data,
or, in the case of existing units, operating data. The second
demonstration option described above, however, will in most cases
require field testing or operating data. Management methods
used in the test must simulate actual operating conditions such
as waste application rates, waste application scheduling, waste
application techniques, fertilizer applications, irrigation, and
crop harvesting techniques. Tests should be designed to identify
and differentiate between crop contamination caused by root or
foliar uptake and contamination resulting from external sources
such as dispersal of contaminated soil during mechanical harvest-
ing. Further discussion on design of field tests is included in

Hazardous-Waste Land Treatment (1). For guidance on design of

greenhouse studies, the applicant is also referred to Greenhouse

Techniques for Soil-Plant-Fertilizer Research (5). In designing

either greenhouse or field plant uptake studies, a qualified
agronomist should be consulted.

Section 264.276 also contains requirements pertaining to
situations in which cadmium is contained in wastes applied to
treatment zone when food chain crops are grown. These standards
may be met through strict adherence to the cadmium application
limits and careful control of treatment zone conditions (i.e.,

soil pH).



7.6.3 Guidance in Addressing the Application Information
Requirement

A suggested attachment to the permit application is Food Chain
Crop Demonstration Plan. It should contain the following.
7.6.3.1 Food Chain Crop Demonstration --

The Part B permit application must include a description of
how this demonstration will be made using available data, green-
house tests, field tests operating data.

Part 1, If existing literature or previous studies will be
used in the food chain crop demonstration, describe or identify
the literature or previous studies and how the data obtained from
these sources will be used in the demonstration.

Part 2., (Existing land treatment units only.) If previous
operating data will be used in the food chain crop demonstration,
describe the data, the source of the data, how it was obtained,
and how it will be used to make the food chain crop demonstration,

Part 3., If greenhouse tests will be used in the demonstra-
tion submit a description of the test including the following
information as described below.

- Crop characteristics., Identify the crop or crops to be
grown with both the common and scientific name. Describe
the potential food or feed portions of the crop.

- Waste characteristics. 1Identify hazardous constituents in
the waste and their respective concentration, if not
previously submitted.

- Assessment of potential crop uptake. Explain how the
potential for crop uptake will be assessed and describe

proposed test procedures in detail including the following
information:



test location;

test schedule;

number and size of plots or containers;
number of treatment replications;
number of treatments;

rate of waste application;

soil characteristics;

soil preparation;

sampling and sample preparation methods;
analytical methods;

data interpretation methods; and
method of data presentation

- Potential for external contamination., Explain how external
contamination of the food or feed portion of the crop will
be precluded and how this will be substantiated in the
demonstration,

- Potential for ingestion by food chain animals. Explain
how food chain animals will be prevented from ingesting
hazardous constituents and how this will be substantiated
in the demonstration,

Part 4, If field tests will be used in the food chain crop
demonstration, describe how each test will be designed and
conducted including the information as decribed below,

- Plot configuration. Show the layout, location, and
dimensions of test plots on a scale drawing. Include site
characteristics such as surface waters, structures, and
property lines,

- Crop characteristics. Identify the speéies and variety of
the crop, the edible portion of the crop, and previous
information concerning plant uptake of the hazardous
constituents present in the waste by the crop beng tested
or by similar crops.

- Waste characteristics. Describe the concentration of
hazardous constituents in the waste, the volatility and
water solubility of the hazardous constituents, and the
persistence of these constituents in soil,

- Treatment zone characteristics. Evaluate soil properties
that will affect plant uptake of hazardous constituents
including soil pH, soil organic matter content, soil
texture, and cation exchange capacity.

- Waste application rate and application method. Describe

methods that will be used during land treatment operations
and methods used in the demonstration.
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- Sample collection procedures. Describe sampling methods
including harvest or sample collection, method of
collection, quantity of sample collected, methods for
obtaining representative samples, and sample preservation
and transport.

- Analytical procedures. Explain in detail or cite methods
for analytical methods, chain of custody control, and
expected detection 1levels of the constituents being
analyzed.

- Data evaluation methods. Explain statistical methods and
presentation of results. Data evaluation should include
factors to be assessed such as dilution effects due to
growth, variability between individual plants, variability
between waste application rates, biomagnification through
plant uptake, quantity taken up by crops, persistence of
hazardous constituents in crop tissues, and the concentra-
tion of hazardous constituents in the edible portion.

7.6.3.2 Wastes Containing Cadmium ~-

Part 1. If cadmium is contained in the wastes to be land
treated on units growing food chain crops the applicant must
specify the concentration of cadmium in such wastes, the annual
waste application rates for cadmium containing wastes, and the
soil loading of cadmium resulting from the waste application
rates to be used. Use the example format in Table 7-10 and

include all calculations,

TABLE 7-11. EXAMPLE CADMIUM LOADING RATE TABLE

Waste Name Annual Waste Annual Cadmium

and EPA ID No. Cd in Waste Application Rate Loading
(mg/kg) (kg/ha) (kg/ha)

1.

2.

3.




Part 2. If animal feed is the only food chain crop produced,

the applicant should submit the following:

Species and variety of crop produced;
Initial or native soil pH;

Methods and frequency of soil pH adjustment (if
necessary);

An operating plan for preventing direct human consumption
of produced animal feed and a plan to safequard against
cadmium entering the human food chain resulting from
future alternative land use; and

Proof that the deed records stipulate the land has
received elevated applications of cadmium and that food
chain crops should not be grown except in accordance with
§264.,276(b)(2).

If animal feed will not be the only food chain crop

produced, submit the following:

The species and variety of crop produced;
Initial or native soil pH;

Methods and frequency for adjusting soil pH (if necessary);
and

An operating plan for controlling applications of cadmium
to the soil,

7.7 ESTABLISHMENT OF VEGETATIVE COVER AT CLOSURE

7.7.1

Federal Requirement

Section 270.,20(d)(6) requires the Part B application to

include (as part of the facility closure plan):

(6) A description of the vegetative cover to be applied to

closed portions of the facility, and a plan for
maintaining such cover during the post-closure care
period, as required under §264.280(a)(8) and
§264.280(c)(2). This information should be included in
the closure plan and, where applicable, the post-closure
care plan submitted under !270.14(b)(13);



Section 264.280(a)(8) requires the permittee, as part of
closure, to:

(8) Establish a vegetative cover on the portion of the
facility being closed at such time that the cover will
not substantially impede degradation, transformation,
or immobilization of hazardous constituents in the
treatment zone. The vegetative cover must be capable
of maintaining growth without extensive maintenance,

Section 264.28i(c)(2) states that during the post closure care
period the permittee must:

(2) maintain a vegetative cover over closed nortions of the
facility.

Treatment Units (2). The U. S. Soil Conservation Service publishes

information on the adaptability of major crops to certain regional

climates and conditions, and the technical resource document,

Hazardous Waste Land Treatment (1), provides information on

crops suitable for revegetating waste amended soils. Other
appropriate sources of information are referenced elsewhere (2).

7.7.3 Guidance on Addressing the Permit Application Information
Requirement

A suggested attachments to the permit application is Closure
Plan and Post-Closure Care Plan., The applicant should submit a
written description of procedures that will be used to establish
and maintain a vegetative cover on closed portions of the land
treatment unit. The description should, at a minimum, include

the following information:



- Common name, species, and variety of the cover crop to be
established;

-~ Data or information demonstrating that the crop can thrive
and is adapted to the region in which the unit is located;
and

- A description of the planting technique and necessary

maintenance activities (e.g., fertilization, irrigation);
and

- The minimum percentage of soil cover that will be main-
tained on the closed land treatment unit. Describe the
method that will be used to measure the amount of soil
coverage.

7.8 IGNITABLE OR REACTIVE WASTES

7.8.1 Federal Requirement

Section 270.,20(d)(7) states:

(7) If ignitable or reactive wastes will be placed in or
on the treatment zone, an explanation of how the
requirements of §264.,281 will be complied with.

Section 264.281 states that the permittee must not apply

ignitable or reactive waste unless:

(a) The waste is immediately incorporated into the soil so
that:

(1) The resulting waste, mixture, or dissolution of material
no longer meets the definition of ignitable or reactive
waste under §§261.21 or 261.23 of this chapter; and

(2) Section 264.17(b) is complied with; or

(b) The waste is managed in such a way that it is protected
from any material or conditions which may cause it to
ignite or react,

Section 261.21 states:

(a) A solid waste exhibits the characteristic of
ignitability if a representative sample of the waste

has any of the following properties:

(1) It is a liquid, other than an aqueous solution containing
less than 24 percent alcohol by volume, and has a flash



(2)

(3)

(4)
(b)

(a)

(1)

(2)
(3)
(4)

(5)

(6)

point less than 60° C (140° F), as determined by a
Pensky~-Martens Closed Cup Tester, using the test method
specified in ASTM Standard D-93-79, or a Setaflash

Closed Cup Tester, using the test method specified in

ASTM standard D-3278-78, or as determined by an equivalent
test method approved by the Administrator under the
procedures set forth in (§260.20 and 260.21.

It is not a liquid and is capable, under standard
temperature and pressure, of causing fire through friction,
absorption of moisture or spontaneous chemical changes

and, when ignited, burns so vigorously and persistently
that it creates a hazard.

It is an ignitable compressed gas as defined in 49 CFR
173.300 and as determined in that regulation or equivalent
test methods approved by the Administrator under

§§ 260.20 and 260.24.
It is an oxidizer as defined in 49 CFR 173.151,

A solid waste that exhibits the characteristic of
ignitability, but is not listed as a hazardous waste in
Subpart D, has the EPA Hazardous Waste number of DO0O1l.
Section 261.23 states:

A solid waste exhibits the characteristic of reactivity
if a representative sample of the waste has any of the
following properties:

It is normally unstable and readily undergoes violent
change without detonating.

It reacts violently with water,
It forms potentially explosive mixtures with water,

Wwhen mixed with water, it generates toxic gases, vapors
or fumes in a quantity sufficient to present a danger
to human health or the environment.

It is a cyanide or sulfide bearing waste which, when
exposed to pH conditions between 2 and 12.5, can generate
toxic gases, vapors or fumes in a quantity sufficient

to present a danger to human health or the environment.

It is capable of detonation or explosive reaction if it
is subjected to a strong initiating source or if heated
under confinement.



(7) It is readily capable of detonation or explosive decom-
position or reaction at standard temperature and pressure.

(8) 1t is a forbidden explosive as defined in 49 CFR 173.51,
or a Class A explosive as defined in 49 of §173.53 or a
Class B explosive as defined in 49 CFR 173.88.,

(b) A solid waste that exhibits the characteristic of
reactivity, but is not listed as a hazardous waste in
Subpart D, has the EPA Hazardous Waste Number of D003.

7.8.2 Guidance on Achieving the Part 264 Standard

Limited information is available on the land treatment of
specific ignitable or reactive wastes. The applicant should
thoroughly evaluate the best design and operating procedures in
the treatment demonstration., Section 264.281 requires that the
waste be either immediately incorporated into the soils so that
the waste is rendered nonignitable or nonreactive and §264.17(b)
is compiled with, or the waste is managed in such a way that is
protected from any material or conditions that may cause it to
ignite or react. The Agency recommends, as part of the manage-
ment procedures, that the waste be applied using subsurface
injection and/or it is premixed with soil., Appropriate safety
measures should be followed at all times. The applicant should

consult Hazardous Waste Land Treatment (1) for additional

information.

7.8.3 Guidance on Addressing the Permit Application Information
Requirement

If ignitable or reactive wastes will be placed in or on the
treatment zone, the applicant should submit a detailed written
plan for managing such wastes. A suggested attachment to the
permit application is Ignitable and/or Reactive Waste Management

Plan. The plan should include:



Name of the waste and chemical composition;

Results of laboratory or field experiments which demon-
strate that when the waste is incorporated into the soil
of the treatment zone, the resulting mixture is no longer
ignitable or reactive;

Provisions for immediate incorporation of the waste into
the soil of the treatment zone (e.g., subsurface injec-
tion); and

Handling procedures and safety precautions for preventing
conditions that may cause the waste to ignite or react.

7.9 INCOMPATIBLE WASTES

7.9.1 Federal Requirement

Section 270.20(d)(8) states:

(8) If incompatible wastes, or incompatible wastes and mater-

ials, will be placed in or on the same treatment zone, an
explanation of how §264.282 will be complied with.

Section 264.282 states that:

The owner or operator must not place incompatible wastes
and materials (see Appendix V of this part for examples),
in or on the same treatment zone, unless §264.17(b) is
complied with,

Section 264.,17(b) states:

(b)

(1)

(2)

(3)

(4)

Where specifically required by other Sections of this Part,
the owner or operator of a facility that treats, stores or
disposes ignitable or reactive waste, or mixes incompatible
waste or incompatible wastes and other materials, must take
precautions to prevent reactions which:

Generate extreme heat or pressure, fire or explosions,
or violent reactions;

Produce uncontrolled toxic mists, fumes, dusts, or gases
in sufficient quantities to threaten human health or the
environment;

Produce uncontrolled flammable fumes or gases in
sufficient quantities to pose a risk of fire or
explosions;

Damage the structural integrity of the device or
facility;

~J
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(5) Through other like means threaten human health or the
environment,

7.9.2 Guidance on Achieving the Part 264 Standard

Information on incompatible wastes and guidance on achieving
the standards specified in §264.282 is available in Hazardous

Waste Land Treatment (2) and Appendix V of the Part 264 regula-

tions. The data shown from Appendix V, below, are a useful guide
for predicting possible reactions resulting from mixing wastes,
but this information does not necessarily apply to such mixtures
within the soil matrix. Also, this information does not address
the issues of constituent concentrations or of the heterogeneity
or complexity of most waste streams. Lab and field testing (to
be completed Qith the treatment demonstration) may be needed when
knowledge about possible reactions resulting from mixing
particular waste streams is insufficient,

Appendix V of Part 264 states:

Many hazardous wastes, when mixed with other waste or
materials at a hazardous waste facility, can produce
effects which are harmful to human health and the
environment, such as (1) heat or pressure, (2) fire or
explosion, (3) violent reaction, (4) toxic dusts, mists,
fumes, or gases, or (5) flammable fumes or gases.

Below are examples of potentially incompatible wastes,
waste components, and materials, along with the harmful
consequences which result from mixing materials in one
group with materials in another group. The list is
intended as a guide to permittees of treatment, storage,
and disposal facilities, and to enforcement and permit
granting officials, to indicate the need for special
precautions when managing these potentially incompatible
waste materials or components.



This list is not intended to be exhaustive., A permittee
must, as the regulations require, adequately analyze
this to avoid creating uncontrolled substances or
reactions of the type listed below, whether they are
listed below or not,

It is possible for potentially incompatible wastes to
be mixed in a way that precludes a reaction (e.g.,
adding acid to water rather than water to acid) or

that neutralizes them (e.g., a strong acid mixed with

a strong base), or that controls substances produced
(e.g., by generating flammable gases in a closed tank
equipped so that ignition cannot occur, and burning

the gases in an incinerator). An applicant should
consider these as potential aspects of the overall
operating plan, facility design, and permit application,

In the lists below, the mixing of a Group A material
with a Group B material may have the potential con-
sequence noted.

Group 1-A

Acetylene sludge

Alkaline caustic liquids

Alkaline cleaner

Alkaline corrosive liquids

Alkaline corrosive battery fluid

Caustic wastewater

Lime sludge and other corrosive alkalies
Lime wastewater

Lime and water

Spent caustic

Group 1-B

Acid sludge

Acid and water

Battery acid

Chemical cleaners

Electrolyte, acid

Etching acid liquid or solvent

Pickling liquor and other corrosive acids
Spent acid

Spent mixed acid

Spent sulfuric acid

Potential consequences: Heat generation; violent reaction.



Group 2-A

Aluminum

Beryllium

Calcium

Lithium

Magnesium

Potassium

Sodium

Zinc powder

Other reactive metals and metal hydrides

Group 2-B
Any waste in Group 1-A or 1-B

Potential consequences: Fire or explosion; generation of
flammable hydrogen gas.
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Alcohols
wWater

Group 3-B

Any concentrated waste in Groups 1-A or 1-B
Calcium

Lithium

Metal hydrides

Potassium

S02Cl1l3, SOCly;, PCl3, CH3S1Cl3
Other water-reactive waste

Potential consequences: Fire, explosion, or heat
generation; generation of flammable or toxic gases.

- awm e ww em o em et em wm  mm  em e wm  mm wmw e e mm  wm mm e e e s e mw .

Alcohols

Aldehydes

Halogenated hydrocarbons

Nitrated hydrocarbons

Unsaturated hydrocarbons

Other reactive organic compounds and solvents



Group 4-B

Concentrated Group 1-A or 1-B wastes
Group 2-A wastes

Potential consequences: Fire, explosion, or violent
reaction,

Group 5-A

Spent cyanide and sulfide solutions

Group 5-B
Group 1-B wastes

Potential consequences: Generation of toxic hydrogen
cyanide or hydrogen sulfide gas.

Chlorates

Chlorine

Chlorites

Chromic acid
Hypochlorites
Nitrates

Nitric acid, fuming
Perchlorates
Permanganates
Peroxides

Other strong acidizers

Group 6-B

Acetic acid and other organic acids
Concentrated mineral acids

Group 2-A wastes

Group 4-A wastes

Other flammable and combustible wastes

Potential consequences: Fire, explosion, or other
violent reactions.



7.9.3 Guidance on Addressing the Permit Application Information
Requirement

If incompatible wastes and materials will be placed in or on
the same treatment zone, the applicant must submit a written plan
that explains procedures and precautions for handling such waste.

A suggested attachment to the permit application is Management Plan
for Incompatible wastes. The plan must contain the following

information:

Name of incompatible materials or wastes;
- Explanation of incompatibility;
- Composition of incompatible materials and waste;

- Rate and schedule of incompatible waste or material appli-
cations to the treatment zone;

- Step-by-step procedures for managing incompatible wastes
or materials to prevent undesirable reactions or effects;
and

- Laboratory or field data demonstrating that incompatible
wastes can be safely managed at the land treatment unit
using the proposed procedures.
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7.11 CHECKLIST

Table 7-12 is a checklist of permit application requirements
for land treatment units. The requirements for both new and
existing units are included. The applicant is encouraged to
use the checklist and to incorporate it into the permit
application. The checklist identifies the application

requirements and provides references to Parts 264 and 270.

The applicant should identify the location in the application

of the material addressing each requirement, Space is provided

for this. This will help ensure that the application is

complete. As noted in Section 4.0, it is suggested that a

copy of this checklist be included as part of the permit

application to aid reviewers., Reviewers, then, will be able

to more readily locate specific aspects of the application,

and communications between reviews and applicants will be

facilitated.

Definitions of terms used in the checklist are provided
below. Checklist footnotes are explained on the last page

of the checklist. An "existing land treatment unit" is a

unit that was in operation or for which construction had

commenced before issuance of the final (Part B) permit and

has or will receive hazardous wastes after January 26, 1983,



A "new unit" is one for which construction does not commence until

after issuance of the final (Part B) permit,.

An "X" in the checklist indicates that the applicant for that type
of unit must address the specific item or an equivalent optional

item (if available) in the permit application,

An "O" in the checklist indicates that the item is optional in the
permit application., Response to an optional item may eliminate the
necessity of responding to certain items that might otherwise be

required.

A blank space in the checklist means that either the subject
requirement is general and serves as a heading for subordinates
listed below it, or that the subject requirement does not apply

to that type of management unit.
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TABLE 7-12

PERMIT APPLICATION CHECKLIST FOR LAND TREATMENT

Page 1
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
270.14(b) Part B General Information Requirements
270.14(b)(1) - General description of the facility X| X
270.14(b)(2) 264.13(a) - Chemical and physical analysis of hazardous
wastes to be handled XiX
270.14(b)(3) - Waste analysis plan o
264.13(b)(1) -~ Analysis parameters with rationale X[ X
through (5)
- Test methods for analyzing parameters X| X
- Procedure for collecting representative samples [XiX
- Frequency of analyses X| X o
- List and description of waste analyses to be
generator supplied X| X
264.13(b)(6) - Waste analysis procedures for ignitable,
and 264.17(c) reactive, incompatible wastes XX B
264.13(c) - For off-site facilities, procedures to identify
each waste movement, and X| X
- Procedures for collecting representative
samples X[ X
270.14(b)(4) - Security description for active portion of
facility
264.14(a) - Security procedures waiver justification ojo
- Unknowing/unauthorized contact with waste
not harmful 0]0
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Page 2

LAND TREATMENT (Continued)

Existing Units

New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Unknowing/unauthorized disturbance of waste
or equipment cannot cause violation of
Part 264 o0
264.14(b) - Description of 24-hour surveillance system, or X} X
- Description of artificial or natural barriers,
and X X
- Description of controlled entry/egress
procedures, and X X
264.14(c) - Description of warning signs X X
- List of languages on signs X X
- Statement of 25-foot legibility X X
- Description of sign locations and numbers
of signs Xi X
270.14(b)(5) General Inspection Schedule and Procedures
Description X X
264.15(b)(1) - Written schedule X| X
264.15(b)(2) - Statement as to where, at facility, inspection
and schedule and inspection records will be kept X] X
265.15(d)
264.15(b)(1) - Identification of equipment/processes to be
inspected X X
264.15(b)(3) - Identification of types of problems each
equipment/process to be checked for X X
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LAND TREATMENT (Continued)

Page 3
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.15(b)(4) - Frequency of inspections by equipment/process Xj X
264.15(c) - Schedule of remedial action X| X
270.14(b)(6) Part 264 Preparedness and Prevention Documentation
Subpart C
- Waiver(s) request and justification 0|0
264.32(a) - Description of internal communications/alarm
system(s) X| X
264.34(a) - Documentation of personnel access to internal
communication/alarm system(s) X| X
264.32(b) - Description of external communications/alarm
system(s) X| X
264.34(b) - Documentation of personnel access to external
communications/alarm system(s) X| X
264.32(c) - Description of fire control/extinguishing,
spill control, and decontamination equipment X X
264.32(d) - Documentation of adequate water volume and
pressure for above equipment X| X
264.33 - Documentation of equipment testing/
maintenance schedule and procedures X| X
264.35 - Documentation of adequate aisle space Xi X
264.37 (also - Documentation and descriptions of arrange-
264.52(c)) ments or attempts at arrangements with: Xi X
- Police department(s) X{ X




9L-L

Page _4 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Fire department(s) X X
- Hospitals X X
- Local emergency response teams X X
- State emergency response teams X X
- Emergency response contractors X X
- Equipment suppliers Xl X
264.37(a)(2) - Documentation of agreements designating
primary emergency authority Xi X
270.14(b)(7) Part 264 - Contingency Plan Documentation
Subpart D
264.51 and - Criteria for implementation of contingency
264.52(a) plan Xl X
264.52(d) - Emergency Coordinators Identification
- Names X| X
~ Addresses Xj X
- Home/Work Phones X X
264.55 - Documentation of Qualifications X| X
- Documentation of Authority X| X
- Description of notification procedure X{ X
264.52(e) - Emergency equipment list
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Page _ 5 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
-~ Documentation of equipment location X| X
- Physical description of equipment Xix
- Statement of equipment capabilities XiX
264.52(f) Evacuation Plan
- Criteria for implementation X} X
- Description of signal(s) to implement X{ X
- Description of primary and alternate routes XiX
264.53 Contingency Plan Copy Location
- Description of location of facility's
copy of plan XX
- Number of duplicate copies distributed
and their location XiX
264.54 Contingency Plan Amendment
- Identification of person responsible
and authorized to change/amend plan XX
- Description of procedure to change/amend
facility copy of plan XX
- Description of procedure to insure
update of all copies of plan X{X
264.56 Detailed Emergency Procedures
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Page 6 LAND TREATMENT (Continued)

Existing Units
New Units

Part 270 Part 264 Subject Requirement

Location in
Application Comments

- Procedure for facility personnel
notification

- Procedure for state/local agency
notification

- Procedure for identification of character,
source, amount, and areal extent of
released materials

- Procedure for assessment of environment/
human health hazards

- Identification of On-Scene Coordinator
for geographic area

- Description of specific responses and
control procedures for

- Fire
- Explosion
- Spill

- Description of process shutdown and
monitoring procedures

- Description of cleanup procedures and
associated material treating, storing,
disposal procedures

- Description of emergency equipment
cleaning and refitting procedures
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Page 7 LAND TREATMENT (Continued)

Existing Units
New Units

Part 270 Part 264 Subject Requirement

Location in
Application

Comments

- Description of procedures to insure
incompatible waste segregation during
cleanup

[Note: There are no §270 requirements which parallel Part 264, Subpart E.
However, the applicant should be familiar with the following sections
of the regulations since the requirements in them will be enforceable
under any permit received.

Part 264, Subpart E, §264.70 through §264.77

Part 270.30, Subpart C

The applicant should be prepared to respond to inquiries by the
permit application reviewers regarding these requirements. ]

270.14(b)(8) - Preventive Procedures, Structures, and Equipment
Documentation, including description of
equipment/procedures to
- Prevent hazards during unloading operations
- Prevent water supply contamination
- Mitigate equipment failure and power outages

-~ Prevent undue personnel exposure to wastes

270.14(b)(9) 264.17 - Prevention of Accidental Ignition or Reaction
Documentation

- Description of separation and protection of
ignitable, reactive, incompatible wastes

- Description of ignitable, reactive,
incompatible wastes handling procedures

- Description of number, location, and type
of warning/prohibition signs
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Page _8 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Documentation that procedures are adequate
to prevent accidental ignitions or reactions |
270.14(b)(9) and 264.17(b) Specific Ignitable/Reactive Waste
270.20(g) and Requirements for Land Treatment Facilities if
270.20(qg) I/R wastes treated.
264.281 - Documentation that application to soil
renders waste nonreactive/nonignitable and
prevents reactions, or X X
- Procedures for protecting wastes O O
264.282 - Procedures which insure that incompatible
wastes are not applied to same treatment zone X X
270.14(b)(10) Traffic Documentation, identification of:
- Waste movement routes X X
- Number of movements by type vehicle X X
- Quantity of waste moved per movement
per vehicle X X
- Traffic control signals and personnel X| X
- Route surface composition and load
bearing capacity X X
270.14(b)(11) Facility Location Documentation
270.14(b)(11)(3) - Political jurisdiction identified (new
and (ii) facilities only) X
- Comparison to Appendix VI of Part 264 X| X
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Page 9 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
Demonstration that faults with displacement
in Holocene time are more than 3,000 feet
from facility (western states) X| X
264.18(a) If Holocene-time faults are within 3,000 feet,
. demonstration that no faults pass within
200 feet of unit sites (western states) X} X
270.14(b)(11), 264.18(b) Documentation of facility location relative
(iii) through (v) to 100-year flood plain level or wave
action flooding X| X _
If unit in flood plain, documentation
that facility can withstand the 100-year
flood without washout by: X| X
Analysis of hydrodynamic/hydrostatic forces
resulting at site from 100-year flood, and Xi X
Presentation of operating units and flood
protection devices design and how they wil)
prevent washout, or XiX
Plan for removal of waste before washout
including, 0j{o
- Timing of removal relative to flood levels L
- Estimated time to remove all waste 0|0
- Location to which waste will be moved
and proof of compliance with Parts 270
and 264 through 267 of this Chapter 0{0




28~/

Page 10

LAND TREATMENT (Continued)

Existing Units

New Units

Part 270

Part 264

Subject Requirement

Location in
Application

Comments

270.14(b)(12)

270.14(b)(13)

264.16

264.112

- Detailed description of personnel,
equipment, and procedures for waste
removal sufficient to insure availability
in time for use

~ Analysis of potential for discharge
during waste movement

= A plan documenting how and on what time
schedule the facility will comply with
§264.18(b) if not in compliance
(existing faciTities only)

Personnel Training Program Documentation

Outline of introductory and continuing
personnel training programs

Identification and qualifications of
program instructor

Brief description of how training program
meets actual job tasks

Description of procedures to insure all
appropriate personnel receive appropriate
training and receive annual training review

Description of records to be kept, their
location, and procedures to insure they are
retained for proper length of time

Closure Plan Documentation

Description of partial and final closure
procedures
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Page 11 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Description of maximum unclosed portion
during facility life X| X
- Estimate of maximum waste inventory in
storage/treatment during facility life X| X
264.114 - Equipment decontamination procedure X| X
- Estimated year of closure X| X
254.113 - Description of closure schedule including X| X
- Total time to close X} X
270.14(b)(13) 254.113 - Trackable intervening closure activities X} X
- Location(s) and number of copies of
closure plan X] X
- Identification of person responsible for
storage and updating of facility copy of
closure plan X] X
- Procedure for updating all other copies
of closure plan X| X
270.14(b)(13) and 264.112 Specific Closure Plan Requirements for Land
270.20(f) Treatment Facilities
264.280(a) - Procedures to maximize degradation of
waste in treatment zone X X
- Procedures to minimize waste run-off X| X
- Run-off system maintenance procedures X{ X
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Page 12 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Wind dispersal control procedures X] X
- Procedures for compliance with food-chain
crop growth 0{0
- Procedures for unsaturated zone monitoring X| X
- Description of vegetative cover X| X
- Procedures for establishing vegetative
cover Xi X
270.14(b)(13) and 264.118 and Specific Post-Closure Plan Requirements for
270.20(f) 264.280(c) tand Treatment Facilities X| X
- Procedures to enhance degradation of
wastes in treatment zone X1 X
- Procedure for maintaining vegetative cover X] X
- Procedure for maintaining run-on controls X| X
- Procedure for maintaining run-off controls X| X
- Procedures for wind dispersal control x| X
- Procedures to insure compliance with
food-chain crop prohibitions olo
- Procedures for unsaturated zone monitoring XX
270.14(b)(14) 264.120 Documentation of Notice on Deed (existing
faciiities only) X
- Statement that land used to manage wastes X
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Page 13 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Statement of restricted use per §284.117(c) ﬁ
270.14(b)(15) 264.142 Closure Cost Estimate
264.143 and Documentation of a financial assurance
264.146 mechanism for closure that is one of the
following: X X
264.151(a) - Closure trust fund 0f 0
264.151(b) - Surety bond guaranteeing payment 0f O]
264.151(c) - Surety bond guaranteeing performance 0] 0
264.151(d) - Closure letter of credit 0| 0
264.151(e) - Closure insurance 0] 0
264.15(f) - Financial test and corporate guarantee 0]0
and (h)
- Multiple financial mechanism for one facility 0|0
- Single financial mechanism for multiple
facilities 0{0
270.14(b)(16) 264.144 Post-Closure Cost Estimate Xi X
264.145 and Documentation of a financial assurance mechanism
264.146 for post-closure that is one ot the following: X{ X
264.151(a) - Closure trust fund 0]0
264.151(b) - Surety bond guaranteeing payment 010
264.151(c) - Surety bond guaranteeing performance 0|0
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Page 14 LAND TREATMENT (Continued)
Existing Units
New Units
tocation in
Part 270 Part 264 Subject Requirement Application Comments
264.151(d) - Post-closure letter of credit 0jo
264.151(e) - Post-closure insurance 0i{0
264.151(f) - Financial test and corporate guarantee 0{0
and (h)
- Multiple financial mechanism for one facility 0{0
- Single financial mechanism for multiple
facilities 010
270.14(b)(17) 264.147 Documentation of Insurance XX
- Request for variance from insurance 0[0
264.151(1) - Insurance for sudden/accidental occurrences X[ X
and (j)
- Insurance for nonsudden/accidental occurrences XX
264.151(q) - Financial test for liability coverage 0)0
270.14(b)(18) 264.149 Documentation of a State Required Financial1
Mechanism for Closure, Post-Closure, or
Liability including 0l0
- EPA I.D. number 0j0
- Facility name 0]0
- Facility address 0]0
- Amounts of liability coverage or funds
assured 0{0
264.150 Documentation of State Assumed Responsibilityl
for Closure Post-Closure or Liability including 0i0
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LAND TREATMENT (Continued)

Page _ 15
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- lLetter from State describing State's
responsibilities ag

- Facility EPA 1.D. number ga

- Facility name a0

- Facility address a0

- Amounts of liability coverage or funds

assured 0 0

270.14(b)(19) Topographic map showing a distance of 1,000 feet

around facility at a scale of not more than

1 inch equals 200 feet that clearly shows _jkx

- Contours X X

- Proper contour intervals Xi X

- Map scale and date X{ X

- 100-year flood plain area Xi X

- Surface waters and intermittent streams X{ X

- Surrounding land uses X| X
270.14(b)(19) - Wind rose X X

~ North orientation X| X

- Llegal boundaries of facility site X| X

- Access control X| X

& - ——
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Page _ 16 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Injection and withdrawal wells onsite
and offsite X{ X
- Buildings and recreation areas X| X
- Run-off control systems X X
- Access and interpal roads X| X
- Storm, sanitary, and process sewcrage systems Xi X
- Loading and unloading areas X| X
- Fire control facilities X| X
- Barriers for drainage or flood control X| X
- Location of past or present operational
units and equipment cleanup areas Xi X
270.17, 270.18,
270.20 and 270.21 Part B Specific Information Requirements
270.20 - Specific Requirements for Land Treatment
Facilities
270.20(a) - Description of treatment demonstration
plans by X| X
264.272(b) - Field test Xl X
270.20(a) - Laboratory analysis X| X
- Available data X[ X
- Operating data (existing units only) X| X
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Page 17

LAND TREATMENT (Continued)

Existing Units
New Units

Location in

Part 270 Part 264 Subject Requirement Application Comments
- Submittal for laboratory analyses or field
test demonstration permit including
264.272(c) - Documentation of accurate simulation X

Wastes and hazardous constituents
descriptions (Part 261, Appendix VIII)

Climatologic information
Topographical data

Operating practices

Type of test to be conducted
Test materials and methods

Expected completion time

- Statement on appropriateness of
demonstration

- Statement on human health and environment
protection considering

Characteristics of wastes to be tested
Operating and monitoring during tests
Duration of tests

Volume of waste used in test

Potential for hazardous waste

migration to ground/surface waters
(field tests only)
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Page 18

LAND TREATMENT (Continued)

Existing Units

New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
270.20(b) 264.271(a) - Description of land treatment program
- Wastes to be land treated X{ X
- Design measures to maximize treatment
including X| X
270.20(b)(2)(i) 264.273(a) - Rate and method of waste application X| X
through (iv)
- Soil pH control measures Xl X
- Microbial/chemical reaction
enhancements X X
- Treatment zone moisture control
measures X X
270.20(b)(3)(i) 264.278(a) - Unsaturated zone monitoring procedures
through (vii) through (f) including
- List of and rationale for selecting
compounds to be monitored X] X
- Monitoring equipment, procedures,
frequency X X
- Procedures for selecting sampling
locations Xi X
- Sample collection procedures Xi X
- Sample preservation/shipment procedures X| X
- Sample chain of custody control X| X
- Sample analysis procedures x| x
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Page 19

LAND TREATMENT (Continued)

Existing Units

New Units

Part 270

Part 264

Subject Requirement

Location in
Application

Comments

270.20(b)(4)

270.20(b)(5)

270.20(c)(1)
through (6)

264.271(c)

264.273(b)
through (f)

- Background value determination
procedures

- Statistical methods description

- List of hazardous constituents expected
to be in, or derived from, wastes to be
land treated

- The proposed vertical and horizontal
dimensions of the treatment zone with
maximum depth of

- No more than 5 feet from the initial
s0il surface

- More than 3 feet above the seasonal
high water table

Description of land treatment unit design

- Procedures/equipment to prevent run-on
from peak discharge of 25-year storm

- Procedures/equipment to collect and .
control the run-off water volume from
a 24-hour, 25-year storm

-  Procedures/equipment to minimize run-off
from treatment zone during active life

- Run-on and run-off collection and
control system management ptlan

- Procedures/equipment for wind
dispersal control
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LAND TREATMENT (Continued)

Page 20
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments

270.20(d)(1) 264.276(a) Documentation of request for growth of

through (4) food-chain crops on treatment zone not

receiving cadmium in wastes 0|0
270.20(d)(1) 264.276(a) Statement that demonstration of no risk to

through (4)

human health will be conducted by

Field tests
Greenhouse studies
Available data

Operating data (existing only)

Demonstration program description, including

Soil pH

Cation exchange capacity of soil
Specific wastes to be applied

Waste application rates

Waste application methods
Identification of demonstration crops
- Planting and growth procedures

- Characteristics of crop

- Sample selection criteria

- Sample collection procedure

S0 o o o o o o o o o o o o o |©
e o o o o o o o o o o o o o o o
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Page 21

LAND TREATMENT (Continued)

Existing Units
New Units

Part 270

Part 264

Subject Requirement

Location in
Application

Comments

270.20(d)(1)
through (4)

270.20(e)

264.276(a)

264.276(b)

Sample size
Analyses methods

Statistical data evaluation procedures

- Identification of comparison crops

Characteristics of crop
Planting and growth procedures
Conditions of growth

Sample selection criteria
Sample collection procedures
Sample size

Analyses methods

Statistical data evaluation procedures

- Request for a permit to conduct
demonstration program

- Documentation of request for growth of
food-chain crops on treatment zone if wastes
contain cadmium

- Cadmium concentration in waste

- Soil pH

o o

C [0 o o O |0 |0 | o o o |o
© 0o o o o o |©o |o o o
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Page _ 22 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Annual application of cadmium in
kilograms per hectane Qo
- Soil cation exchange capacity a0
- Identification of animal feeds to be grown Q0
- Plan to prevent animal feed ingestion
by humans 00
- Documentation of notice on deed 00
- Internal and external pressure
gradients Q0
270.14(c) Part 264 Part B Protection of Ground-Water Information
Subpart f Requirements for Surface Impoundments, Waste
Piles, Land Treatment Units, and Landfills
270.14(c)(1) - Interim status period ground-water monitoring
data summary X
270.14(c)(2) - Identification of uppermost and hydraulically
interconnected aquifers under facility including X X
- Water flow rate and direction X| X
- Bases for identification X| X
270.14(c)(3) and - Topographic map X| X
270.14(b)(19)
- Delineation of property boundary Xl X
264.95(b) - Delineation of waste management area X| X
264.95(a) - Delineation of proposed point of compliance X| X
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LAND TREATMENT (Continued)

Page 23
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Ground-water monitoring well locations X| X
- Location of aquifers X| X
270.14(c)(4)(1) Descriptions of existing contamination X
through (ii)
- Delineation of plume extent X
~ Appendix VIII constituents concentrations X
- Concentrations throughout plume X
- Maximum concentration in plume X
270.14(c)(5) 264.97 Detailed plans and an engineering report of
Ground-Water Monitoring Program X X
264.97(a) - Description of wells X X
- Number of wells X| X
- Locations X| X
- Depths X| X
- Assurance of unaffected background
water measurement X] X
- Assurance of compliance point
ground-water measurement Xi X
264.97(c) - Casing description X| X
264.97(d) - Description of sampling/analysis procedures X| X
- Sample collectiun methods XX




96-/

Page 24 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Sample preservation/shipment N
- Analytical procedures J74
- Chain of custody control X J
264.97(e) - Documentation of proper/adequate
analytical procedures X X
264.97(f) - Procedure for determination of ground-
water elevation with each sample X X
270.14(c)(6) 264.91(a)(4) - Description of Detection Monitoring Program2
and 264.98 including
270.14(c)(6)(i) 264.93 and - List of indicator parameters, waste
264.98(a) constituents, reaction products to be
monitored for, including X X
- Type, quantities, concentrations expected
in wastes Xl X
- Mobility, stability, persistence in
unsaturated zone X[ X
- Detectability in ground-water X} X
270.14(c)(6) (i) 264.98(a)(4) - Background ground-water concentration
and (iii) and values and coefficients of variatiog
26498(c)(1) established by one of the following™: X| X
264.98(c)(3) - Use of an appropriate ground-water
monitoring system, and olo
264.97(g)(1) - Quarterly sampling of upgradient wells
for one year, or 0|0
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Page _ 25 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.97(g)(3) - Quarterly sampling of other wells for
one year, and ojo
264.97(qg)(4) - Data from a minimum of one sample/well
and minimum of four samples per
quarter, or 0{0
~ Presentation of procedures to
calculate such values 0]0
270.14(c)(6)(ii) 264.98(b) Description of an appropriate ground-water
monitoring system to be installed at the
compliance point Xi X
270.14(c)(6)(iv) 264.98(d) Procedures for collecting semi-annual
ground-water samples at the compliance
point during X| X
- Active life X| X
- Closure period XX
- Post-closure period XX
264.98(e) Procedure for annual determination of
uppermost aquifer flow rate and direction XX
264.98(f) and Documentation of sample collection and
264.97(d) and analysis procedures XX
(e)
264.98(qg) Procedure for determining a statistically
significant increase for any monitored
parameter or constituent by XiX
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Page 26

LAND TREATMENT (Continued)

Existing Units

New Units

Part 270

Part 264

Subject Requirement

Location in
Application

Comments

270.14(c)(7)

264.

264.

264.

264.

264.

264.
and

98(h)

98(h)(1)

98(h)(2)

98(h)(3)

98(h)(4)

91(a)(1)
264.99

-~ Comparing compliance point data to
background value data using the
procedures in §264.97(h)(1) or (2), and

- Providing an estimate of the time
period after sampling completion
necessary to obtain results

Procedure to be implemented if a
statistically significant increase in any
constituent or parameter is identified at
any compliance point monitoring well,
including

Written notification to Regional
Administrator

Sample collection and analysis methods
for all Appendix VIII constituents at
all monitoring wells

Method for establishing Appendix VIII
constituent background values

Preparation of an application for permit
modification to establish compliance
monitoring

- Description of Compliance Monitoring Programa,
including

List of wastes previously handled at facility

Characterization of contaminated ground-water

Hazardous constituents identified

5




66~/

Page 27

LAND TREATMENT (Continued)

Existing Units

New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- Hazardous constituents concentrations 0
264.99(b) Description of compliance monitoring system
at the compliance point 0j0 .
List of hazardous constituents to be
compliance monitored 0jo o o
264.96 Proposed compliance period 0
264.99(d) Procedure for collecting quarterly samples
at compliance point during compliance period 0j0 .
264.99(c)(3) Procedures for establishing background
concentration values for constituents that
are based on one of the following: 0|0
- Use of an appropriate ground-water
monitoring system, and 0|0
264.97(qg) - Data that is available prior to permit
issuance 0{0
- Data that accounts for measurement errors
in sampling and analysis 0i{0
- Data that accounts for seasonal ground-
water quality fluctuations 0]0
- Data from a minimum of one sample per
well and a minimum of four samples from
monitoring system, each time system
is sampled 0]0
270.14(c)(7)(iv) 264.92 and Proposed concentration limits for
264.99(c)(1), constituents with justification based on 0]0 o
(2)
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Page _ 28 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
- §264.94(a)(1) and §264.97(g) 0j0
- §264.94(a)(2) 0[0
- §264.94(b) and §264.99(c)(1) (1]
264.99(e) Procedure for annual determination of
uppermost aquifer flow rate and direction 0j0
264.99(f) Procedures for annual testing of all
compliance point wells for Appendix VIII
constituents 0[0
264.99(g) Documentation of all sampling and
analysis procedures 0j0
264.99(h) Procedures for determining a statistically
significant increase for any monitored
constituent by 0j0
- Comparing compliance point data to the
concentration limit using the procedure
in §264.97(h)(2) 0j0
- Providing an estimate of the time period
after sampling completion necessary to
obtain results 0|0
264.99(i) Procedures to be implemented if the ground-
water protection standard is exceeded at any
compliance point monitoring well, including 0j0
264.99(i)(1) - MWritten notification to Regional
Administrator olo
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Page 29 LAND TREATMENT (Continued)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.99(i)(2) - Preparation of an application for permit
modification to establish a corrective
action program, including qo
- Details of program to comply with
ground-water protection standard Ll
270.14(c)(7)(v) 264.99(i)(2) - Details of ground-water monitoring to
(ii) demonstrate effectiveness of program 0
270.14(c)(8) 264.91(a)(2) Description of Corrective Action Programﬁ,
and 264.100 inctuding 0 0
270.14(c)(8)(i) - Characterization of contaminated ground-water 0
264.100(a)(1) - ldentified hazardous constituents 0
- Concentrations of hazardous constituents 0
270.14(c)(8)(ii) 264.100(a)(2) - Concentration limit for each hazardous
constituent 0l o
270.14(c)(8)(iii) 264.100(b) - Detailed plan and an engineering report
describing the corrective actions to be taken
at the compliance point 0] 0
264.100(c) - Time period necessary to implement
corrective action program 0|0
270.14(c)(8)(iv) 264.100(d) - Description of ground-water monitoring
program that will be sufficient to assess
the adequacy of corrective action 0l0
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Page _ 30 _ LAND TREATMENT (Concluded)
Existing Units
New Units
Location in
Part 270 Part 264 Subject Requirement Application Comments
264.91(a)(3) -~ Description of the corrective action to be
and 264.100(e) taken for constituents in ground-water
between compliance point and downgradient
facility boundary
264.100(g) -~ Procedure and content for semi-annually
submitting written reports to the Regional
Administrator on program effectiveness
Part B Certification and Signatories
270.11(d) - Certification paragraph
270.11(a) - Appropriate signatory




FOOTNOTES FOR LAND TREATMENT UNITS

1State—specific. Contact State or Regional EPA representatives
to discuss requirements.

2Applies to new facilities and existing facilities at which
contamination has not been detected.

3Existing facilities must submit interim status ground-water
monitoring data, including background data for certain parameters.

If no data are available, contact appropriate State or Regional
EPA personnel.

4Required of existing facilities where ground-water monitoring
data indicate the presence of hazardous constituents. New or
existing units without contamination may have a Compliance
Monitoring Program included in the permit on "stand-by" under
some circumstances.

SApplicable to existing facilities with indications of hazardous
constituents in the ground water.

6Applicability to existing facilities will be case-by-case, based
on monitoring data that indicate ground-water contamination.
Under some circumstances, new or existing units without contam-

ination may have Corrective Action Plans included in a permit on
"standby."
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FOOTNOTES FOR LAND TREATMENT UNITS

Istate-specific. Contact State or Regional EPA representatives
to discuss requirements,

2papplies to new facilities and existing facilities at which
contamination has not been detected.

3Existing facilities must submit interim status ground-water
monitoring data, including background data for certain parameters.
If no data are available, contact appropriate State or Regional
EPA personnel.

4Required of existing facilities where ground-water monitoring
data indicate the presence of hazardous constituents. New or
existing units without contamination may have a Compliance
Monitoring Program included in the permit on "stand-by" under
some circumstances,

SApplicable to existing facilities with indications of hazardous
constituents in the ground water.

bApplicability to existing facilities will be case-by-case, based
on monitoring data that indicate ground-water contamination.
Under some circumstances, new or existing units without contam-
ination may have Corrective Action Plans included in a permit on
"standby."
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SECTION 8.0

LANDFILL PERMIT APPLICATION GUIDANCE

The regulations promulgated in Part 264 apply to both new
and existing landfill waste management units and distinguish
between these units in appropriate circumstances., Part 264,
Subpart N contains the design and operating standards. This
section of the manual is divided into eleven subsections:

8.1 Waste Description

8.2 Design and Operating Requirements

8.3 Closure

8.4 Post-Closure

8.5 Special Requirements for Ignitable or Reactive Wastes

8.6 Special Requirements for Incompatible Wastes

8.7 Special Requirements for Liquid Wastes

8.8 Special Requirements for Containers
8.9 Disposal of Small Containers in Overpacked Drums (Lab
Packs)

8.10 References

8.11 Checklist

The regulatory goal adopted in the design and operating
standards is to minimize the formation and migration of leachate
to the adjacent subsurface soil or ground water or surface water.
To this end, unless exempted, units must have liners to prevent
migration of wastes to the subsurface soil or to ground water and
surface waters during the active life of the unit. Landfills are

also required to have leachate collection and removal systems. A



available to units if applicants demonstrate that wastes will never
variance from the liner and leachate collection requirements is
migrate to ground water or surface water. In addition, existing
portions of units are exempt from these requirements.

8.1 WASTE DESCRIPTION

8.1.1 The Federal Requirement

Section 270.21(a) requires that the Part B application include:

A list of the hazardous wastes placed or to be
placed in each landfill or landfill cell;

The above Part 270 requirement does not apply to any one specific
Part 264 standard in the Subpart N landfill requirements. Rather,
the required information is necessary to comply with all the land-
fill requirements.

8.1.2 Guidance to Achieve the Part 264 Standard

The general facility standards [specifically Section 264,13(a)]
require the applicant to complete waste analyses as necessary

to treat, store, or dispose of wastes in accordance with all of

the Part 264 standards. The Permit Applicants' Guidance Manual

for General Facility Standards (Reference 1), provide guidance

on waste analyses and waste analyses plans.

8.1.3 Guidance to Address the Application Information
Requirement

Section 270,21 requires the applicant to submit a list
of all hazardous wastes that will be disposed of in the landfill.
A suggested attachment to the permit application is List of
Hazardous Wastes. The following information on each waste should

be reported:



- Common name of the waste.
- EPA hazardous waste ID number.

- Location{(s) within landfill where waste is or will be
disposed of (e.g., cell number).

- Volume of waste received per month including actual or
estimated averages, maximums and minimums.

- FPorm of the waste when disposed (e.g., containerized,
sludge, bulk solid).

- Approximate moisture content, texture, and other signifi-
cant features of the waste.

- Special handling requirements.

The sampling and analytical methods applicable to identify-
ing the characteristics of hazardous waste placed in landfills
are described in Part 261 of the regulations and in EPA Publica-

tion Number SW-846, "Test Methods for the Evaluation of Solid

Waste, Physical/Chemical Properties" (2).

The applicant is advised that additional waste analysis
information must be included in Part A of the application (see
§270.13) and in the general facility description (see §270.14).
The Part A must include a specification of the hazardous wastes
to be disposed of at the facility, an estimate of the quantity
of such wastes to be disposed annually, and a general description

of the processes to be used for such wastes. The Permit Appli-

cants' Guidance Manual for General Standards (1) includes guidance

on the general information requirements (i.e., §270.14) on waste
analysis. The information reported for the landfill will be a

subset of the information reported for the entire facility when
the facility consists of other waste management units(e.g., sur-—

face impoundments).



8.2 DESIGN AND OPERATING REQUIREMENTS

This section provides guidance on the permit application
information requirements related to the design and operating
requirements contained in §264,301, This section addresses the
Part 270 and Part 264 standards in the order in which they appear.
Topics discussed include the following:

8.2.1 Liner Performance Standards

8.2.2 Leachate Collection and Removal System

8.2.3 Liner and Leachate Collection and Removal System
FExemption Variance

8.2.4 Control of Run-On
8.2.5 Control of Run-Off

8.2.6 Management of Units Associated with Run-On and Run-
Off Control Systems

8.2,7 Management of Wind Dispersal
8.2.,8 Ground-water Protection Subpart F Exemption
8.2.9 Inspections

8.2.1 Liner Performance Standards

8.2.1.1 The Federal Requirements --
Section 270.21(b)(1l) requires that the Part B application
include:

(ii) Detailed plans and an engineering report describ-
ing how the landfill is or will be designed,
constructed, operated, and maintained to comply
with the requirements of §264.301., This submission
must address the following items as specified in
§264,301...

(1) The liner system and leachate collection and
removal system (except for an existing portion of
a landfill),....



Section 264.301(a)(l) states:

(A) A landfill (except for an existing portion of a
landfill) must have:

(1) A liner that is designed, constructed, and installed
to prevent any migration of wastes out of the
landfill to the adjacent subsurface soil or ground
water or surface water at any time during the
active life (including the closure period) of the

¢ landfill. The liner must be constructed of mater-
ials that prevent wastes from passing into the
liner during the active life of the facility.
The liner must be:

(i) Constructed of materials that have appropriate
chemical properties and sufficient strength and
thickness to prevent failure due to pressure
gradients (including static head and external
hydrogeologic forces), physical contact with the
waste or leachate to which they are exposed,
climatic conditions, the stress of installation,
and the stress of daily operation;

(ii) Placed upon a foundation or base capable of provid-
ing support to the liner and resistance to pressure
gradients above and below the liner to prevent
failure of the liner due to settlement, compression,
or uplift.

(iii) Installed to cover all surrounding earth likely to
be in contact with the waste or leachate.

8.2,1.2 Guidance to Achieve the 264 Standard --

Section 264.301(a) contains two key elements:

- It exempts "existing portions" from the requirement
to install a liner and a leachate collection and
removal system; and

- It establishes a general performance standard for
liners (i.e., the liner must be constructed of
materials that prevent wastes from passing into
the liner during the active life of the facility).

An "existing portion" means that land surface area of an

existing waste management unit (included in the original Part A

permit application) on which wastes have been placed prior to



the issuance of a Part B permit. Existing portions are

exempt from the requirement to install a liner and a leachate
collection and removal system. However, they remain subject

to the remainder of the design and operating requirements,

in §264.301, as well as the ground-water protection requirements
of Part 264, Subpart F.

EPA interprets the general performance standard to mean
that only synthetic liners comply with §264.301(a)(1l).
Synthetics are essentially 100 percent effective, when installed
properly and undamaged, in rejecting leachate reaching the
liner surface. The leachate can then be removed by the
leachate collection system.

The Agency realizes that very small amounts of liquid may
enter the structure of synthetic membranes, causing them to
swell, but the amount is negligible. The Agency also believes
that clay liners are valuable as backups to synthetic liners
and recommends their use as an extra measure of protection
in all cases. The use of a clay secondary liner at facilities
that will operate longer than 30 years is a specific example
of where a clay secondary liner should be used.

There are several different types of synthetic liners;
each 1s compatible with certain types of wastes, but incompatible
with other types. No one synthetic liner material can be
used with all wastes. The following types of synthetic
liners are most commonly used:

- High density polyethylene



- Chlorosulfonated polyethylene
- Polyvinyl chloride
- Chlorinated polyethylene
The applicant should refer to Reference 3 for additional
examples of synthetic liner materials. Appendix VIII, of

Reference 3, Suggested Standards for Representative Flexible

Polymeric Membranes, can be used as a guidance tool for obtaining

the minimum values of physical properties of a synthetic liner
that are necessary to produce a quality liner material.

In addition to the general liner performance standard,
§264.301(a)(1l) also includes several subsidiary performance
standards intended to assure that each liner will meet the goal
of preventing wastes from passing into the liner during the
landfill's active life, including the closure period. These
subsidiary standards consist of general engineering goals
addressing:

- Chemical characteristics of liners

- Liner strength and thickness

- Liner foundations

- Liner extent
Guidance on designs that comply with these standards is provided

in Reference 3 and in the RCRA Guidance Document for Landfills

(Reference 4).

8.2.1.3 Guidance to Address the Application Information
Requirement

Liner selection and design is one of the most difficult

prospects of landfill design. The liner serves as a primary



barrier to leachate migration. It must be chemically compatible
with this leachate, and it must be strong enough to resist
tearing during installation and operation. The nature of

the liner foundation is an integral part of liner design.

To address the application information requirements for

liner system design, the applicant is advised to submit

information on the following three areas:

Liner Specifications

~ Foundation Analysis

- Liner Integrity Analysis

A suggested attachment to the permit application is Liner
System Design. The attachment should contain detailed specifica-
tions, raw data, calculations, drawings, assumptions, etc.
supporting the proposed design. A discussion of the rationale
supporting the overall design should be included in the basis
portion of the application. The discussion should present the
reasons why and how the design meets the specific requirements.
The applicant is responsible for all aspects of the application
including material specifications.
8.2.1.,3.1 Liner Specifications

The applicant should identify the materials of construction,
and specifications of strength, thickness, and chemical properties
of the proposed liner. The applicant should also submit design
plans that show the method of liner placement in the landfill
unit(s); this should demonstrate that the liner will cover all

areas of the unit that will be exposed to wastes and leachate.



This normally means that the floor and walls of the cell or trench
must be lined. Liner material specifications can be taken from
the specifications provided by the manufacturer as long as the
applicant proposes these as the minimum acceptable specifications.
Liner integrity analysis section describes the nature of engi-
neering reports to justify the selected liner strength, thickness,
and chemical compatibility. Appendix VIII of Reference (3) can

be used to obtain the minimum values of properties of a synthetic
liner that are necessary to specify a quality liner material.

The liner design plans should be in standard construction
drawing format. The plans should show the extent of areal coverage
for each landfill unit. The plan should also present cross-
sectional views. Details of seaming methods, anchoring, and other
special features should be provided in the plans and in narrative
form. See Appendix D for synthetic liner guide specifications.
8.2.1.3.2 Foundation Analysis

The soils beneath a liner support the liner, waste, and cover.
If these soils settle, shear, or uplift, the liner may be damaged.
Hydrostatic and gas pressure can also impact on liner performance.
The potential for these situations to occur at a given location
can be reliably assessed by a qualified registered geotechnical
engineer. In many cases, standard engineering practices can be
implemented to alleviate a potential for liner deflection.

The foundation analysis should be a report included in the
Liner System Design attachment that assesses the potential for

liner deflection due to settlement, compression, shear, or uplift



of the foundation soils, and due to hydraulic and gas pressures
on the liner. The folldwing items should be considered in this
report:

- Geologic data. A description should be provided of
regional and site geology, including:

-- geologic setting
—— bedrock types and depths (include boring logs)

-— sediment types and characteristics (include boring
logs)

-- subsidence history
-- sinkhole potential

[Note that much of this information is also recommended
in Section 9.0,]

- Geotechnical Data. A description should be provided
of the engineering characteristics of the foundation
soils. Data on soil index properties, shear strength,
hydraulic conductivity, and compressibility should
be provided.

- Hydrogeologic Data. A description should be provided
of the characteristics of the saturated zone of the
site, including its relationship to surface water,
Section 9.0 can be used for further guidance on this
topic.

- Seismic Setting. A description should be provided on
the potential for ground shaking and surface rupture
at the side. While the facility may not be in a
jurisdiction in which the seismic location standard
(§264.18(a)) is applicable, it is adviseable to
design a facility to withstand a design earthquake.
Many regions of the country that have information on
the frequency and magnitude of earthquake activity,
and may even have established local standards for the
design of structures. Earth structures can generally
be easily designed to withstand the vertical and
horizontal accelerations experienced during such
design earthquakes.

The report should summarize the foundation investigation

and analysis. It should include all data collected during



the investigation, all calculations performed in the analysis,
and a description of the methods used in the investigation

and analysis, Total and differential settlements that can
occur during the active and closure period of the unit should
be estimated, including immediate settlement, primary and
secondary consolidation, creep, and liquification. The
bearing capacity and stability of the foundation should be
evaluated,

The subsurface investigation should thoroughly characterize
the in-situ properties of the subsurface materials.- The sub-
surface exploration should consist of test borings and test pits,
and may also include geophysical surveys.

Test borings should be performed to adequate depths and at
a sufficient number of locations to define the subsurface condi-
tions., The method of drilling should be based on a preliminary
subsurface investigation., Test pits should be excavated to
identify near-surface conditions. Geophysical surveys may be
performed to more accurately identify bedrock depths and fractured
zones, Other types of geotechnical tests (i.e., cone pene-
trometer, vane shear, standard penetration) may be performed as
required for the specific conditions at the site. Many standard
techniques for geotechnical investigations are available in

Sampling of Soil and Rock, American Society For Testing and

Materials (ASTM) Special Technical Publication 483, ASTM, June

1970 and Subsurface Exploration and Sampling of Soils for Civil

Engineering Purposes, M, Juul Hvorslev, Army Corps of Engineers

0
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Waterways Experiment Station, 1965. The subsurface investiga-
tion program can be combined with the investigations undertaken
in response to the ground-water monitoring and aquifer
identification requirements in Part 264 Subpart F.

Laboratory testing of subsurface materials should be
conducted to determine index properties and engineering
parameters., Index property testing should include:

-~ Grain size distribution curves

Atterberg limits

Specific gravity

Moisture content and dry density

Shear strength of soils may be determined using direct
shear, triaxial, or unconfined compression testing, as
appropriate for the soil condition. The methods for saturated
hydraulic conductivity determination described in Reference
4 (Method 9100) should be used; in most cases, hydraulic
conductivity (often referred to as permeability) should be
determined using field methods, rather than laboratory techniques.
The compressibility characteristics should be determined'by
performing a sufficient number of consolidation tests.
8.2.1.3.3 Liner Integrity Analysis

The integrity of a liner is a function of several factors.
Incompatible chemicals can dissolve the liner. Excessive stress
during either installation or operation can cause tears or
broken seams. Climate can also adversely affect a liner.

It is critical that a liner be carefully selected to be



compatible with the wastes it must contain. The liner must
also have adequate strength to resist tearing during installation.
It must be protected from puncturing during operation by a
bedding layer. Normally, the leachate collection system can
be the protective layer for the top of the liner; a bedding
layer beneath the liner is also needed. Seaming techniques
are extremely important as well. Finally, the liner should
have sufficient strength to resist failure from any anticipated
or likely settlement or movement of the foundation.

The applicant should submit a detailed report that demon-

strates the integrity of the liner against:

contact with waste/leachate (i.e., waste-liner compat-
ibilitY)r

- internal and external pressure gradients,

climatic conditions, and

daily operational stresses,

Waste-Liner Compatibility

The applicant should submit results of compatibility testing.
These results should demonstrate the acceptability of the selected
synthetic liner. The following information should be provided on
the tests used to make the compatibility demonstrations.

- The name of test method that was used.

-~ The procedure and details of the test method (e.g., number
of test specimens, length of the test, and the nature of
leachate used).

- Chemical and physical characteristics of the wastes(s)
tested including the EPA hazardous waste number, physical
class (e.g., agueous—-inorganic, agqueous-organic; organic;
solid, sludge, etc.), waste sources (including description
or production and waste treatment processes from which the
waste stream is generated.



~ The raw tests results, and

~ An explanation of how the raw test results were inter-
preted to lead to the selection of the synthetic liner
proposed as the primary liner for the landfill.

An acceptable test method for examining the compatibility

of wastes/leachate and synthetic liners is the Immersion

Test of Membrane Liner Materials for Compatibility with

Wastes, and is found as Method 9090 in Test Methods for

Evaluating Solid Waste (Reference 2)., An earlier form of this

test was published as Appendix A in the July, 1982 draft

RCRA Technical Guidance Document entitled Landfill Design:

Liner Systems and Final Cover (Reference 4)

Liner manufacturers commonly provide information on the
compatibility of their liners with single chemical compounds,
This information is generally in the form of qualitative
rankings (e.g., resistant, poor), rather than in quantitative
form. These types of data may be supportive, but will not
be accepted as definitive proof of compatibility. In most
actual situations, a liner will be exposed to a combination
of waste types, rather than to a single chemical compound.
Consequently, the manufacturers' tests do not adequately
simulate field exposure conditions. Also, EPA is unaware of
the numerical bases used by manufacturers in establishing
their qualitative rankings. EPA must examine the raw data
from the exposure tests,

Waste compatibility tests should be conducted using

representative samples of the wastes and leachates to which



the liner is, or will be exposed. Several methods for obtaining
samples of hazardous wastes are discussed in Section One of

Test Methods for Evaluating Solid Waste (2). Reference 17

also provides information on collecting leachate samples,
Selection of a method depends on the ambient physical state
of the waste to be sampled (liquid, slurry, solid). 1If the
waste is a liquid or has a free liquid component, this liquid
is called the primary leachate and must be included in the
sample., 1If the waste is a solid or slurry that does not

have a free liquid component, then the procedures given

below for extracting primary and secondary leachates should
be employed.

The primary leachate is the liquid that can be extracted
from the waste by vacuum filtration at 25° C and 15,3 kg/cm2
(15 bars) of vacuum., It should be measured as a percentage
of the total waste on a wet weight basis. If there is more
than one distinct immiscible phase in the primary leachate,
collect enough of each phase (approximately 5 liters) to
perform the compatibility testing with each phase. The secondary
leachate is a fluid extracted by vacuum filtration after mixing
the waste thoroughly with just enough water to make a saturated
paste (waste barely flows together into a hole in the paste made
with a spatula).

The Agency encourages applicants to include the use of
liner samples (coupons) in the liner system design., The

coupons should be separate pieces of liner material at least



one foot square and include one field seam. The coupons are
placed in the waste management unit and later retrieved and
tested to assess the liner's integrity. Testing of the
coupons can forewarn permittees of liner deterioration far
enough in advance of failure that remedial action may be
taken before failure which could result in catastrophic
contamination and immense corrective action costs. The
Agency also hopes to obtain data from sites using coupons to
further the knowledge of liner integrity. See Section 5.4.7
of Reference 3 for more details on the use of coupons.

As discussed above, the applicant should submit data on
the physical classification of the waste with the compatibility
description of the physical classes of waste. Aqueous-inorganic
(AI) and aqueous-organic (AO) are classes of waste in which
water is the solvent (predominant liquid), and the solutes are
mostly inorganic and organic, respectively. Organic (O) is the
class of waste in which the predominant liquids are organic, and
the solutes are mostly dther organic chemicals dissolved in the
organic solvent., Solids, sludges, and slurries (S) are wastes
high in solids such as tailings, settled matter, or filter cakes.

Climatic Conditions

During the liner system design, the applicant should consider
the impacts of the local climate on the material(s) selected.
Data supporting the liner selection with regard to climate should

be submitted in the application including:



- Extremes of air temperatures at the units location

- Depth of soil freezing including local building codes
regarding subsurface foundation construction

- Average monthly temperatures and relative humidity readings

- Maximum depth to permafrost (applicable only to sites in
Alaska)

- Data regarding the proposed liner's reactions (cracking,
loss of strength, etc.) to the above conditions.

The above climatic data should be available from the nearest
office of the National Weather Service. These offices are often
located at airports. Building codes can be obtained from local
county offices issuing building permits.

Liner manufacturers' data concerning the responses of the
proposed liner to the local climatic conditions should be included.
Quantitative data should be provided where available. These
should include the liner's strength, resistance to tearing,
puncture, and other failures at the range of conditions
likely to be encountered. Cracking tendency is particularly
important for liners to be installed in cold climates and
those exposed to a seasonal freeze-thaw cycle. Manufacturer's
and other data should be submitted indicating the material's
resistance to cracking.

Applicants may be able to reduce the negative effects of
the local climate through proper design techniques and/or
selection of materials. A liner installed entirely below
the local freeze line will not be subjected to the freeze-thaw
cycle and resulting stresses. Materials for the upper (above

freeze line) portion of a liner may be selected of one material



and the lower portion of another. However, caution should
be exercised concerning waste—-liner compatibility and the
ability to join dissimilar materials.

Installation Stresses

Stresses during installation can come from both below and
above the liner. The subgrade or bedding material on which the
liner is placed can exert pressures if rocks, roots, or similar
materials remain near the surface. Placement of the liner itself
and seaming techniques can stress the liner. Action of earth
moving equipment spreading a bedding layer above the liner and
installation of a leachate collection system can also stress or
damage a liner. The liner system design should take into account

these considerations and include the following information:

- State whether a bedding material will be placed above
or below the synthetic liner. The thickness of this
bedding layer, the type of material used in the bedding
layer and a drawing of the bedding layer in relation to
the placement of the synthetic layer should be provided.
Methods to be used to prepare the bedding material surface
(discing, compaction, rolling, etc.) should be described.
An explanation of how the synthetic liner will be
protected from punctures or tears during installation
and operation should be provided if a protective bedding
layer is not proposed in the design.

- Treatment of bedding material to prevent plant growth
should be described.

- Slope at the sides of the unit and the ability of the
sides to resist creep or slumping during installation

- Methods to be used during liner installation to minimize
stress and change including detailed techniques for field
seaming

- Methods to be used to place bedding material over liner
and specifications for the bedding material



The liner system design should thoroughly address the above
items. This should include engineering drawings, detailed con-
struction specifications, and technical reports as necessary.
More details are available in Chapter 5 of Reference 3.

Operational Stresses

Daily operation of the landfill will apply stresses to the
liner(s). The Liner System Design should account for these
stresses and minimize them. Information to be included in the
application should include the following:

- Overall layout and filling sequence of the unit(s)

- Traffic patterns at the site, particularly near the

edges of the liner(s) and in the portions of the landfill

closest to the liner

- Soils data indicating that adequate protection will be
provided to minimize operational stresses

- Design considerations that will minimize liner stress

- Operational techniques to reduce liner stress.

Specific, technical soils data can be taken from the founda-
tion analysis portion of the Liner System Design. Design and
operational factors should minimize stress. The landfill could
be designed for sequential filling with one area completely filled
and closed before starting another area. The second area may have
a different entrance and exit, thus reducing traffic stress at the
original entrance and exit.

Depending on the soils, climate, and operations, the bedding
layer and/or surface roadways, etc. may have to be periodically

thickened, recompacted, graded, and otherwide maintained to reduce



liner stress. Applicants should consider these possibilities
and include them as appropriate.

Pressure Gradients

Sources of liner stress other than the above may also
be present. These include pressure gradients caused by soil
movement, water above or below the liner(s) and gases either
above or below the liner(s). These situations should be
considered and a liner with adequate strength and thickness
selected. Information to be included in the application
includes:

- Potential for the foundation to be partially lost or
to deform due to piping, sinkholes, decomposition of
organic matter, slumping, etc. and the ability of the
liner to withstand resulting stresses

- Impact of unexpected changes in water levels above or
below the liner(s) such as leachate temporarily deeper

than one foot due to heavy storms

- Potential for generation of gas within the waste contained
or present outside the liner.

In addressing information regarding internal and external
pressure gradients, the applicant should submit detailed
engineering reports demonstrating that the liner system
will withstand the various physical stresses throughout the
active life of the landfill. Soils-related information may
be obtained from the foundation analysis. The soils factors
listed above should be considered during site selection and
design and applied to liner selection. The impact of unusual
water conditions should be analyzed. Often soil-related

problems are caused by unusual water situations. It may be



wise to assess both together in a near worst-case scenario
in the development of the Liner System Designs.

The applicant should consider potential gas pressures when
designing the liner(s). Gas pressure could develop above, below,
and possibly between liners (in a double~lined landfill). Gases
may be generated in the wastes via anaerobic decomposition of
organic matter yielding methane and carbon dioxide (landfill
gas) or via other mechanisms. These gases normally migrate to
the surface and vent to the atmosphere. However, gas can migrate
laterally and/or accumulate in localized areas resulting in
pressure on the liner(s). These conditions may become more
pronounced after closure when the cover is in place, and are
waste-specific. Gases within the waste may transport hazardous
constituents. 1If vented to the atmosphere, these gases may
require treatment prior to release.

External gas pressure should also be considered. Gas may
be present or be generated beneath a landfill's liner(s). Sites
located in soils containing significant amounts of organic matter
have potential gas problems. Existing units may be releasing gas
to the subsurface. New units built near existing units might be
affected by this gas. This is especially true of new hazardous
waste landfills adjacent to sanitary landfills, either active or
closed.

8.2.2 Leachate Collection and Removal System

8.2.2,1 The Federal Requirements --
Section 270.21(b) requires the applicant to submit

information in the Part B permit application addressing:



(1) The liner system and leachate collection and removal
system (except for an existing portion of a landfill)...
Section 264.301(a)(2) states that a landfill (except
for an existing portion of a landfill) must have:

(2) A leachate collection and removal system
immediately above the liner that is designed,
constructed, maintained, and operated to
collect and remove leachate from the landfill.
The Regional Administrator will specify design
and operating conditions in the permit to
ensure that the leachate depth over the liner
does not exceed 30 cm (one foot).

The leachate collection and removal system must be:
(i) Constructed of material that are:
(A) Chemically resistant to the waste managed
in the landfill and the leachate expected to be
generated;
(B) Of sufficient strength and thickness to
prevent collapse under the pressures exerted by
underlying wastes, waste cover materials, and by

any equipment used at the landfill;

(ii) Designed and operated to function without clogging
through the scheduled closure of the landfill,

8.2.2.2 Guidance to Achieve the Part 264 Standard --

8.2.2.2.1 Maximum Head of Leachate -- To minimize the

potential for release of hazardous constituents during the
regulated unit's active life, landfills (except for existing
portions) must have a liner and leachate collection and
removal system. To reduce pressure head on the liner, the
leachate collection and removal system must be designed

and operated to assure that leachate depth over the liner

does not exceed 30 cm (1 ft.). The Agency believes that it



is practical to design a leachate collection and removal
system to maintain leachate depth at the above depth or
less, except perhaps temporarily during severe storms.

The Agency recommends that leachate collection and removal
systems should be constructed of a sand or gravel that is have
at least a 30 centimeter (12 inch) thick layer with a hydraulic
conductivity not less than 1 x 1073 cm/sec and a minimum slope
of 2 percent, For additional guidance and rationale for the
design of the leachate collection and removal system the applicant
should refer to Reference 4. See Figure 8-1 for a generalized
diagram of a liner and leachate collection system.

8.2.2,.2.2 Chemical Resistance —-- All leachate collection

and removal systems must be designed so that they will continue
to function. They must be capable of withstanding the chemical
attack that can result from contact with leachate. The leachate
from landfills is likely to be chemically corrosive to many
materials. Construction materials, especially for the perforated
collection pipes, must resist deterioration for the required
operational lifetime. This means that the applicant must

have knowledge not only of the materials included in the landfill,
but of the possible interactions that can occur with the mixing

of heterogeneous materials. It is also important to take into
consideration the chemical effect of the leachate on the pumps

to be used for leachate removal and materials used to construct
the risers or manholes accessing the sumps from which the leachate

is withdrawn.
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8.2.2.2.3 Strength and Thickness -- The pipe used in the

collection system must be of sufficient strength and thickness

to withstand the pressure exerted by the weight of the overlying
landfill, waste cover materials, and any equipment to be

used on the landfill. The pipe under consideration is either

a rigid conduit, such as concrete and cast iron, or a flexible
conduit, such as plastic and fiberglass. Because of the probable
corrosive properties of the leachate, plastic or fiberglass

are usually the materials of choice. However, there are

cases where solvents might be generated which would preclude

the use of these latter materials.,

Leachate collection pipes beneath landfills are generally
installed in a protective bed of porous material. Perforations
will reduce the effective strength of the pipe that is available
to carry loads and resist pipe deflection under loading. 1In
addition, the capacity of buried pipe to support vertical
stresses may be limited by buckling and by the circumferential
compressive strength of the pipe. Deflection, buckling
capacity and cowmpressive strength may be obtained from the
pipe manufacturer, but should also be calculated for the
specific case. A pipe correctly designed to withstand
loading from a landfill can fail from equipment loading
received during construction or operation of the landfill,

This loading factor is based on the vertical distance between
the loaded surface and the top of the pipe. Moving loads

cause impact loading which may have twice the effect of

@
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stationary loads. These loads must be considered when choosing
pipe material and designing the collection system. Appendix
V of Reference 3 includes methods to calculate these factors.
The leachate collection system should be thick enough to
protect the the collection and removal pipes. It should

also serve as a sump into which leachate drains and is stored
prior to and during removal. The leachate system should

have a storage capacity such that leachate drains into the
system and is removed fast enough so that the wastes are not
standing in leachate. Thus the thickness of the system will
depend on factors such as precipitation, control of run-on,
and liquid content of the wastes.

8.2.2.2.4 Prevention of Clogging -- The leachate collection

and removal system should be overlain by a graded granular

or synthetic fabric filter. The purpose of this is to prevent
clogging of the pores in the drainage layer of the collection
system by infiltration of fine particles from the waste. If

a granular filter is used, it is important that the relationship
of grain sizes of the filter medium and the drainage layer

be appropriate if the filter is to fulfill its function to

prevent clogging of the drainage layer and not to contribute
to clogging. EPA guidance (Reference 2) specifies a criterion
for this purpose which is widely used in construction to
prevent clogging (blinding) of drainage media. The criterion
was developed by the U.S. Army Corps of Engineers and is

used in their engineering manuals. If pipes are used in the



leachate collection system, perforations in the pipes should

be sized to be compatible with the particle size of the

bedding material in the drainage layer. If the perforations

are very large compared to the grain size of the bedding
material, the latter may wash into the collection system

and be removed along with leachate. For additional guidance

on the design of the collection and removal system the applicant
should refer to References 3, 4, and 5.

8.2.2,3 Guidance to Address the Application Information
Requirement --

The applicant should provide detailed plans and specifica-
tions for the proposed leachate collection and removal system.
A suggested attachment to the permit application is Leachate
Collection and Removal System Design. It should contain the raw
data, assumptions, calculations, plans and specifications for the
system. The basic portion of applications should contain a
demonstration of how the proposed system meets the requirements
of §264.301(a)(2).

8.2.2.3.1 Overall System Design -- The applicant should

provide detailed drawing of the collection and removal systems.
These should include construction details sufficient to actually
build the system and thus assess its adequacy. Specifications
for materials to be used and construction techniques should also
be included. The following should be provided:

- Overall system layout, extent, slopes, design of sumps,

spacing of pipes, location of pumps or other auxillary
equipment



- Specific information on proposed collection pipes
including material, size, wall thickness

- Calculations that show compliance with the requirement
that no more than 1 foot of leachate will exist above
the liner except during storms (See Reference 13).

8.2.2.3.2 Chemical Resistance - The leachate collection system

will likely be in the most hostile environment in the landfill.
It must continue to operate even though attacked by solutions
of hazardous wastes. Thus the compatibility of the pipes,
pumps, and other features with the expected leachate is
imperative. Data must be provided indicating that the system
will survive the chemical attack of the leachate.

Manufacturers' data may be based only on exposure to one
type of waste. Better information may come from operating
hazardous waste sites handling similar wastes and using the
types of materials proposed. Chemical properties of the
leachate and the materials should be presented along with
results of any long-term exposure tests.

8.2.2.3.3 Strength and Thickness -- The applicant should

submit engineering design calculations that demonstrate that
the proposed collection system is of sufficient strength and
thickness to withstand the pressures exerted by the weight

of the overlying landfill, waste cover material, and any
eguipment to be used in the construction or operation of the
landfill. The design calculations should take into account
the loads acting on the pipes, the perforation in the pipes,
the deflection of the pipes caused by the loads, the buckling

capacity of the pipes, and the compressive strength of the pipes.
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The thickness of the system should also be shown. Rationale
for the design of the thickness should be presented. (See
Appendix V of Reference 3).

8.2.2.3.4 Prevention of Clogging —-- The applicant should

provide information including engineering drawings, specifications,
and calculations that demonstrate the ability of the collection
system to function without clogging through the scheduled closure
of the landfill. 1Include information about the drainage layer
proposed, any proposed filter, and any pipes. See Reference 4

for assistance in the selection of grain sizes for filters or
bedding materials.

8.2.3 Liner and Leachate Collection and Removal System
Exemption Variance (Not Applicable to Existing Portions)

8.2.3.1 The Federal Requirement --
Section 270.21(b) contains the following:

(1) ...If an exemption from the requirements for a
liner and a leachate collection and removal
system is sought as provided by §264.301(b),
submit detailed plans and engineering and
hydrogeologic reports as appropriate,
describing alternate design and operating
practices that will, in conjunction with
location aspects, prevent the migration of
any hazardous constituent into the ground
water or surface water at any future time.

Section 264,.301(b) states:

(b) The owner or operator will be exempted

from the requirements of paragraph (a) of this
section if the Regional Administrator finds,

based on a demonstration by the owner or

operator, that alternative design and operating
practices, together with location characteristics,
will prevent the migration of any hazardous con-
stituents (see §264.93) into the ground water or
surface at any future time. 1In deciding whether to
grant exemption, the Regional Administrator will
consider.



(1) The nature and quantity of the wastes;

(2) The proposed alternate design and
operation;

(3) The hydrogeologic setting of the facility,
including the attenuative capacity and
thickness of the liners and soils present

between the landfill and ground water or surface
water; and

(4) All other factors which would influence the quality

and mobility of the leachate produced and the potential
for it to migrate to ground water or surface water.

8.2.3.2 Guidance to Achieve the Part 264 Standard --

The applicant may request a variance from the requirement
to install a liner and leachate collection and removal system
on new units and new portions of existing units (i.e.,
everything that is not an existing portion) by providing a
thorough and convincing demonstration that the performance
goals described in Section 8.2,3 will be achieved without an
installed liner system.

8.2.3.3 Guidance to Address the Application Information
Requirements —--

If an exemption from the liner and leachate collection
and removal system requirement is being requested for a
new unit, the application should provide:

- Locational determinations relevant to assessing
the potential for leachate migration, such as soil
permeabilities and attenuation capacities, site
geology and geohydrology; and

- A demonstration that facility design, locational
aspects and operating practices will prevent the
contamination of surface water and ground water at
any future time.



A suggested attachment to the permit application is a
Report Supporting Request for Exemption from Liner and Leachate
Collection and Removal System Requirement.

8.2.4 Control of Run-on

8.2.4.1 The Federal Requirement --

Section 270,21(b)(1l) requires that the Part B Application
information include:

(1) Detailed plans and an engineering report describing
how the landfill is or will be designed, constructed,
operated, and maintained to comply with the require-
ments of §264,.301. This submission must address
the following items as specified in §264.301...

(2) Control of run-on.

Section 264.301(c) states that to minimize leachate
generation:

(C) The owner or operator must design, construct,

and maintain a run—-on control system capable

of preventing flow onto the active portion of the

landfill during peak discharge from at least a 25-

year storm.

8.2.4.2 Guidance to Achieve the Part 264 Standard --

One of the key elements of EPA's strategy for ground-water
protection at landfills is a liquids management program. This
program is intended to minimize leachate generation in the units,
primarily by keeping liquids out of landfills. One aspect for
limiting the generation of leachate is the requirement that
owners or operators control run-on to the unit. The run-on

control system must be capable of preventing flow onto the

active portion of landfills during peak discharge from at



least a 25-year storm. Methods for estimating peak flow
rates from watershed areas have been developed by the U.S.
Department of Agriculture, Soil Conservaton Service, National
Engineering Handbook (Reference 6), and the U.S. Geological
Survey. Additional sources of information are References 7
and 8,

8.2.4.3 Guidance to Address the Application Information
Requirement -~--

To demonstrate that peak flow rates associated with
at least a 25-year storm over the tributary watershed will
not flow onto the active portion of the landfill, hydrologic,
hydraulic, and structure analyses and designs should be
completed. A suggested attachment to the permit application
is Run-off Control System Design. The following information
and analyses should be submitted for review:

= A description of the hydrologic method used
to estimate peak flow rates including its source
and justification for its use in landfill design;

- All data and input parameters used in conjunction
with the selected hydrologic method and their
sources;

- All calculations for estimating peak flow rates
including a discussion and justification of any
necessary assumptions;

- All hydraulic calculations and designs for sizing
the necessary collection and conveyance facilities
(standard hydraulic techniques for determining
flow capacities, including allowance for freeboard,
shall be used).

- Structural designs of collection and conveyance
facilities and results of all field tests to ensure
compatibility with soils and foundation conditions
(standard structural design techniques and factors of
safety and appropriate field tests shall be used).



A maintenance plan for ensuring the structural
integrity of the collection and conveyance facilities
along with the plan for restoration and repair in the
event of a washout or failure.

8.2.5 Control of Run-off

8.2.5.1

The Federal Requirement --

Section 270.21(b) requires that the Part B Application

information include:

(ii) Detailed plans and an engineering report
describing how the landfill is or will be designed,
constructed, operated, and maintained to comply
with the requirements of §264.,301. This submission
must address the following items as specified in

§264.301...

(3) Control of Run-off,.

Section 264.301(d) states that to minimize hazards from

run-off

8.2.5.2

of contaminated liquid:

(d) The own